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Where the Kentucky play is spreading » 106 NUMBER 
...A 15-page “HOW TO” section on 
line and station majntenance—plus 30 


Kuwait: 10,000-bbl. capacity per well > 118 pages ‘of articles on consvaiaaE and 


operation—plus new wall maps of crude 
oil and products pipelines. 
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A NEW VALVE SEAT IN SECONDS— 
FOR PENNIES 


EVERY TIME A ROCKWELL-NORDSTROM LUBRICATED 
PLUG VALVE IS LUBRICATED (WHETHER ONCE A DAY 
OR ONCE A YEAR) IT’S LIKE COMPLETELY RESEATING 
AN ORDINARY VALVE. PRESSUR/ZED LUBRICANT CREATES 
A NEW, POSITIVELY LEAKPROOF SEAL ON EVEN 
TOUGHEST REFINERY AND GASOLINE PLANT SERVICES 
..- AND LUBRICATION IS PREVENTATIVE MAINTENANCE 
FOR LONGER VALVE LIFE AT FAR LOWER COST. 

For details on the complete line of lubricated plug valves for 
refinery and gasoline plant services, write: Rockwell Manu- 
facturing Company, Pittsburgh 8, Pa. Canadian valve licen- 
see: Peacock Brothers Limited. 


ROCKWELL-Nordstrom VALVES 


enother fine product by 


ROCKWELL 
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Pipeliners Report on Maintenance 
By Paul Reed and Gene Kinney 
A 15-page special report by the Journal’s pipeline editors reflects what’s new, 
important, and interesting to top pipeliners based on an industry-wide survey 
and interviews covering pumping and compressor stations and pipelines. 


Shortcut to Pump Selection for Least Power Consumption 
By Marlan G. Jerdan 
An ingenious hydraulic nomograph offers a simple method for selecting pump- 
ing units to fit hydraulic conditions resulting from varying shipper’s terminal 
demands along a products line. Two-color illustrations show step-by-step use. 


Pure Transportation Completes Automation of Texas Trunk Line 
By R. M. Thoman and G. J. Willer, Jr. 
Automation of an old crude line has proved to be a beneficial change and 
has reduced operating costs. Telemetering operating data to a central point has 
permitted operations which were previously considered impractical. 


How Love Field Gets Fuel by Pipeline ae 
By D. D. Compton and H. E. Bahr 
New Humble system makes Love Field at Dallas the third municipal airport 
in the U. S. with a pipeline connection. Separate internally coated lines were 
laid for avgas and jet fuel, rubber balls are used at interfaces, products are 
metered at both ends of short line, and separate meter-proving facilities are 
provided. 
Low-Hydrogen Electrodes and Special Joints for Hot Taps 
By Robert S. Ryan and Robert R. Wright 
Basic factors associated with underbead cracking are described along with a 
welding procedure developed for Columbia Gas which utilizes a special joint 
design and low-hydrogen electrodes for all grades of API 5XL pipe. 
A New Tool for Obtaining Proper Engine Balance 
By Hugh E. Fisher 
Pi-meter offers promise of better engine balance easier and quicker and thus 
aids in reducing fuel consumption. The instrument indicates mean-cylinder 
pressure. 
What Trunkline Has Learned About Compressor-Station Lubrication 
By Cecil R. Carter 
Conclusions on types of oil, oil filtration, centrifugal oil cleaning, synthetic 
lubricants, nonlubricated packing, and aluminum bearings are based on test 
results that have indicated improved operations. 
Better Tools for Better Pipeline Upkeep 
By Alva C. Smith 
Some of the most important maintenance developments and their significance 
are cited in terms of job performance and over-all industry welfare. 
Why Reciprocating Compressors Act as They Do 
By C. S. Kenworthy 
Questions often raised as to the behavior of reciprocating compressors are an- 
swered after a logical step-by-step development of the various concepts en- 
countered in the compression cycle. 
Two Pipe Gangs Put Down 6-In. At Rate of 5 Miles Per Day 
By Gene Kinney 
Use of two pipe gangs on one construction spread increased production 44% 
with minor personnel and equipment additions elsewhere. 
Midwestern Construction Practices Are Different 
By Paul Reed 
Project includes plastic external coatings, internal coating for most of its length, 
and varied approaches to other construction jobs. 


TECHNOLOGY—OPERATION 


How to Stimulate a Well in a Depleted Reservoir 
By Norman Lamont 


E. P. Lubricants in Drilling Muds Offer Many Advantages 
By W. C. Browning 
Operating Report: Sohio’s Dual Gas-Recovery System 
By Larry Resen 


Use of Radioisotopes for Interface Detection in Products Pipelining 
By C. W. Blackburn 
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Congress has gone home now until January: 





Outlook for next year: No drastic oil issue on tap 
when the lawmakers return (p. 104). 

Still unfinished, however, are a possible struggle 
over depletion allowance, changes in leasing laws, legal 
controls on imports, restrictions on foreign tankers, pricing 
controls, advance notification on mergers, and plans for a 
national fuels policy. 

Accomplished was a l-cent per gallon increase in the 
federal gasoline tax, protection for buyers of leases orig- 
inally obtained by others in violation of acreage limits. 
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Trends of the times: Two majors announce the hiring 
of Washington public relations experts to promote the firms’ 
welfare in the nation's capital, 

Continental named Basil R. Littin as associate director 
of public affairs specializing in government relations. He 
also will be responsible for service and liaison in Wash- 
ington for Continental's divisions and subsidiaries (p. 104). 

Gulf named Henry LaCossitt, newspaper and magazine 
editor and publicist, as its public relations representative 
in the capital. He will work with Gulf's new political in- 
formation program and will write a political analysis bi- 
weekly for the company. 
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Pan American is actively going after more intrastate 
markets for its natural gas. 

This is a follow up of its recent deal to sell gas from 
Old Ocean field to Texas Electric Service Co. for use in 
operating electric generating plants. 

Also prompting the move: FPC doesn't regulate intra- 
state gas. Other companies are planning similar moves 
(p. 101). 











A record $763 million worth of gas transmission facil- 
ities was approved by FPC in 1959 fiscal year. 

This involved nearly 4,900 miles of pipeline, 614,000 
hp. of compressor units. 

Other highlights: Marketed production topped 11 tril- 








lion cubic feet...Wellhead price averaged 11.9 cents M.c.f., 
an increase of 0.6 cent...Consumer price averaged 46.2 cents 
M.c.f., increase of 3.1 cents. 


Vv vv 


Crude-price news is slightly better. 

California Standard posted cuts on California crude rang- 
ing from 5 to 25 cents a barrel which is just about half as 
much as cuts posted earlier by Union and General Petroleun. 

Pennsylvania-grade crude is getting a 15-cent price 
advance. Top is $4.40 for Bradford district oil. Increase 
was attributed to strong demand. 











The bottom has dropped out of demand. 

Total demand for four major products averaged only 
6,550,000 bbl. daily for week ended September 11. This is 
low week for year despite fact it included Labor Day. 








Note on inventories: LPG stocks also are at all-time 
high of 1,025,765,000 gallons, 35.1% gain for year...Propane 
accounted for more than three-fourths of gain...Nearly 88% 
of inventories are in underground storage. 
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Industry meetings are hearing some harsh words. 





At NPA sessions, J. Ed Warren of Cities Service says 
oil's long-term outlook is very strong but its position at 
the moment is alarming. 

His suggestion: Keep lid on inflationary costs arising 
from taxes and outside sources...Resist surrender of any in- 
centives now available to the industry...Individually con- 
sider means of reducing costs, eliminating inefficiency. 








At_ ACS gathering, J. A. Field of Union Carbide reports 
sales of organic petrochemical intermediates should more 
than double to $4.25 billion by 1963. 

His warning: Extraordinary efforts must be made to ex- 
pand markets and find new ones to absorb present overcapacity 
in the industry. 








At Texas Mid-Continent Oil and Gas meeting, Jake Hamon 
scores mismanagement of crude inventories as causing the 
ruin of domestic producers. 

He says this task should be taken from refiners and mar- 
keters of the 350 big companies and assumed by top management. 
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Jersey Standard and Socony Mobil reorganizations have 











been given close legal scrutiny from Texas attorney general. 
The result: Nothing in Texas statutes or past court 
decisions bar shakeups involving Humble or Magnolia. 


High mortality rate among service stations is subject 


of new marketing study just completed. 

Cause for failure: Low profit margin, insufficient 
working capital, poor management involving inadequate book- 
keeping and training, lack of specific help from the oil 


companies. 
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A 24-in. pipeline has been proposed to move coal from 
the fields of Western Pennsylvania and West Virginia to the 
New York-Philadelphia area. 

Four major East Coast utilities are backing the idea. 
It's similar to the line now operating successfully between 
Cadiz, Ohio, and Cleveland. 

The deals Builder and operator would be Texas Eastern 
Transmission, which already has the right-of-way and would 
build the new line parallel its existing lines. Fuel would 
be supplied by Consolidation Coal Co., operator of the 
Cadiz-Cleveland line. 

Utilities interested are Consolidated Edison, Public 
Service Electric & Gas of New Jersey, Pennsylvania Power 
& Light of Allentown, Pa., and Philadelphia Electric. 











Italy intends to have share of Europe's expanding 
pipeline network. 

ENI will build crude system north from Genoa to move 
240,000 bbl. daily to refineries in northern Italy, Switzer- 
land, and southern Germany. Oil will come from Iran, Egypt. 
ENI also is surveying possible markets in England. 
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North Africa drilling still produces hot news; 

Creps wildcat, the 1 Ouan Taredjeli, has shows in 
five known zones. It's being drilled deeper from 3,670 
ft. Location is 8 miles northeast of Zarzaitine field. 

Gulf has completed discovery in Northwest Libya good 
for 900 bbl. daily. Its 1 Emgaset is 200 miles south of 
Tripoli in center of Concession 66. More drilling will be 
needed to determine reserves. 








Green County is settling down. Production has dropped 
from 51,000-bbl. peak of last May. Drilling is off sharply 
from frantic pace of last spring (p. 106). 

But oil play is far from over, 

Exploratory drilling has fanned out through central 
sections of Kentucky, Indiana, and Tennessee. Also much work 
remains to be done right in the Greensburg region. 











First commercial oil discovery in Philippines may 
have been made by locally-owned Republic Resources & De- 
velopment Corp. 

Two tests found at least five productive zones in the 
company's wildcat 30 miles west of Cebu City. 





Tough news from Alaska—General Petroleum's l Great 
Basin wildcat near Becharof Lake on the Alaska Peninsula has 
been abondoned at 11,080 ft. 

The test apparently was in basement rock when abandoned. 
It was the first test on a 455,575-acre development contract 
and was rated a very important well. A second well will be 
drilled soon 14 miles northwest of the first. 
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Refinery strikes linger on. 
At Texas City, Amoco and OCAW agreed in court on plan 
to prevent violence. Court injunction backs up agreement. 
No progress has been reported, meanwhile, in settling strike. 
At Sugar Creek, Mo., violence resulted in negotiations 
being broken off. Similar stalemate exists at El Dorado, 
Ark. 











Refiners are tightening purse strings for research. 

Research and development budgets of 19 refiners this 
year increased only 1.4% over 1958, according to annual anal- 
ysis by the American Management Association. Twelve firms 
increased budgets, five kept them the same, two cut. 

Refining actually showed lowest increase in research 
budget of 25 industries surveyed. Top gains were made by 
automobiles (32.1%), instruments (29.7%) and electrical 
machinery (23.8%). 
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Interesting new uses of asphalt have been turned up 
by Esso Research to: 

-eeotimulate growth of grass in arid areas. An asphalt 
film is placed over grass seed buds to save moisture. It is 
formulated to last the 5 or 6 weeks needed for seed germina- 
tion and breakthrough. 

eeeAlleviate dust-bowl conditions. Alternate strips of 
dusty, dry land are covered by asphalt coatings. Rain runs 
off the waterproofed strips and is diverted to acreage where 
cultivation is desired, 











Combustion index analagous to the octane scale is now 
available for grading fuel oil for home burners. 

Socony Mobil has come up with a micro test burner which 
makes it possible to set up a combustion index to indicate 
the amount of smoke that will be produced in full-scale 
equipment. 








Typical example of a 246-P Pump with prime mover 
unitized on skid base for easy transportation and sim- 
plified installation in the field. 


See “Oilwell’s” NEW Power Pump for oil gathering operations 
Model 2?46-P om 4’y 6’ type connecting rods and an efficient splash lubrication 


system. Crankshaft, and pinion shaft with integral 
pinion gear, are mounted in field-adjustable, tapered 

Low profile, together with compact yet accessible design, roller bearings. 
makes the 246-P easy to unitize with the prime mover The fluid end is a one-piece design with removable, 
of you ice. It is a double-acting duplex with all the packed-off liners, snap-ring pistons, and wing-guided 
best features pipeliners want. Piston sizes range from valves and seats. Piston rods are equipped with fluid 
214, to 4 inches. baffles. Piping hook-up is simplified by the end-suction 

The power end is designed in one piece, with marine and end-discharge arrangement. 


USS and ‘Oilwell’ are registered trademarks 








Piston Rated 

Size Working 
Range Pressure 80 
inches (psi) 


900 


Barrels per 24 Hours at Pump Speeds (rpm) of: 





1.269 
600 1,885 


450 2.620 
350 3,455 





Brake Horsepower Required 22.9 





Oil yes cy United States Steel 


Executive Offices’ Dallas, Texas - Export Office: 30 Rockefeller Plaza, New York 20, N.Y 
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‘For Economy Plus Flexibility 
buy LNT fra] Casing Heads 


Full Opening Bore 
Removable Drilling Flange 
Male or Female Threads 
4000# Test 


150,000 Rated Load 
Carrying Capacity 
ADAPTABLE TO ALL DRILLING, 
FLOWING OR PUMPING WELLS 
TO 2000# WORKING PRESSURE 


YOU CAN ASSEMBLE 
YOUR OWN HOOK-UP 


FLOWING PUMPING 


W. ¢C. NORRIS, MANUFACTURER 


DIVISION OF DOVER CORPORATION Buy From 
INDERLITER TULSA, OKLAHOMA NORRIS 


Distributor 





WELL HEAD EQUIPMENT BRANCHES: Great Bend, Kansas; Corpus Christi, Houston, Kilgore, Odessa, 


Wichita Falls Texas Oklahoma City, Oklahoma; Salem, Illinois; Casper, 
Wyoming Farmington, New Mexico Edmonton, Alberta, Canada. 








B.EGoodrich 


V belt briefs 





TIPS ON THE CARE, MAINTENANCE AND SELECTION OF V BELTS FOR INDUSTRY 





Belts that go straight 
live longer 


« 


When V belts enter and leave the pulley 
in angle, it causes the sides of 
1 pulley sidewalls to wear ex- 
cessively. This condition can be caused by 
drive shafts that aren’t parallel, by sheaves 
that are out of line, by wobbly sheaves, or 
by a bent drive shaft. 

Simple instructions on how to make 
sure that 


prooves a 
the belts ar 


heck f 
C k 
shafts can be found in the B.F.Goodrich 
V belt maintenance manual. Ask your 
B.F.Goodrich distributor for a copy. 


What do V-belt sizes mean? 
V belts are marked with a letter which 
indicates their width across the top and 
a number to indicate their length. Cand. 
ard belt widths are coded: A, B, C, Dand E. 

Here are the belt cross sections and 
minimum recommended pitch diameters 
maximum V-belt life. 

Absolute 


to obtain 


Recommended Range 
of Small Sheave Minimum Pitch 
Diameters (inches ) Diameter (inches) 


3.0” to 5.0’’ 2.6 
5.4” to 7.5” 4.6 
9.0” to 12.0”” 7.0 
13.0” to 20.0” 12.0 
21.0” to 28.0” 18.0 


Section 





the drives are parallel, and to | 
yr wobbly sheaves or bent drive | 





Which is the right way to install V belts? 


a 


ms 


V belt at left is not being installed correctly. When a belt is forced into the sheave with a 
screwdriver or any other wedge, the outer fabric is often ruptured and cords broken. To 
install V belts correctly, move driver unit forward so belts can be slipped easily into sheave 


groove without damage. 





Answer: There could be several causes: 
Severe back bend idlers, improper storage, 
or excessive ambient operating tempera- 
tures. To prevent, check storage conditions. 
If back bend idler cannot be avoided, 
figure number of belts again with addi- 
tional service factor. (See B.F.Goodrich 
Multi-V belt handbook.) Avoid ambient 
temperatures over 150°. 





Keep mud pumps pumping — 
Driving mud pumps is rough 
on V belts. They're jolted - 
shock loads, must stand dirt, 
dampness, all kinds of weather. 
B.F.Goodrich Grommet belts 
have proved they can take this 
kind of abuse. They're stronger, 
stand shocks better, don’t 
stretch or slip as much as other 
belts. They eliminate frequent 
take-ups, prevent costly break- 
downs, and, in some oil field 
installations, have tripled belt 
service. 


B.EGoodrich v belts 
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Here’s why Grommet 
belts grip better 


See all the rubber surrounding the twin 
rommets in this B.F.Goodrich belt? It 
as more rubber in relation to belt size 

than any other belt. Grommets are cord 
loops made like twisted cables, except 
they are endless, Because these grommets 
are endless, have no stiff overlapping 
cords, they are more flexible, grip the 
sheaves better. Size for size, fom Ao 
belts give ¥% more gripping power with 
less slip. 


Call our oil field warehouses 


For help in selecting V belts for any kind 
of service, call any of these B.F.Goodrich 
warehouses: Los Angeles, Great Bend, New 
Orleans, Hobbs, Oklahoma City, Tulsa, 
Dallas, Houston, Odessa, Wichita Falls. 
B.F.Goodrich Industrial Products Co., Dept. 
M-687, Akron 18, Ohio. 





“WELL DESIGNED” 





“"DM-DC"’ Drillable 
Squeeze Packer 


FOR REMEDIAL PROBLEMS 


HALLIBURTON 
SQUEEZE CEMENTING 


Variable conditions in down-hole trouble spots require especially 
designed cement slurries and applications, to aid in the correction of 
these problems. 

Halliburton Squeeze Cementing has been the answer for well owners 
in the selection of the proper solution for many years for many of these 
frequent problems: 


Repair of casing leaks 
Isolation of producing zones prior to perforation 
Correction of channeling problems 
Sealing off of low pressure thieving formations 
Abandonment of depleted producing zones 
For a “well designed” squeeze job for your individual well require- 
ments... backed-up by unmatched experience, equipment and materials 


.. Specify Halliburton Squeeze Cementing, you'll save time, money 
and worry. 


HALLIBURTON COMBINES... 


TOOLS and TECHNIQUES for 
BETTER SQUEEZE CEMENTING 


LABLE SQUEEZE PACKERS 


Here is another excellent example of Halliburton’s integration 
of tools and techniques. Simple and easy to set, these dependable 
packers run on drill pipe, tubing, drilling line or electrical well 
service wire line. When set by tubing or drilJ pipe, the circulating 
valve is free from packer before squeezing begins. Back Pressure 
Valve is closed as packer is set, providing positive fluid shut-off 
from below. Packer becomes a Bridge Plug when Sealing Plug or 
Ball is dropped or pumped in place after packer is set. 


THE OilL AND GAS JOURNAL 





HALLIBURTON WIRE LINE HYDRAULIC SETTING TOOL... 


[hat requires only rig sand or drilling line to set Halliburton Drill- 
able “DM”-“DC” Bridge Plugs and Squeeze Packers or Type “CL” 
Production Packers... Eliminates special set-up and footage charge 
of wire line specialty company...Saves expensive rig time as com- 
pared with setting packer on tubing. Setting tool can be used in wells 
with or without fluid as hydraulic setting fluid is contained in the tool 
... freeing itself for removal by hydraulic force. 


HALLIBURTON RETRIEVABLE TEST-TREAT-SQUEEZE PACKER (RTTS) 


Advanced design of this retrievable packer permits greater applica- 
tion versatility. A multi-purpose hook wall type retrievable packer 
with full opening mandrel allows easy adaptability for combination 
testing, high volume treating and squeezing operations with only one 
trip into the hole. Tubing and annulus pressure is equalized at packer 
by the circulating valve, and can be locked in open or closed position, 
opening at any time to allow circulation above packer. Tool may be 
moved to other positions in the hole where other zones are to be 
treated. Equipped with safety joint with all parts below made 
of drillable material. 


0-LOK (PC-11) 


DIACEI 


A plastic slurry used in wells with bottom hole temperature ranging 
from 60° to 240°F and can either be pumped or used in dump bailer 
for better water control. PC-11 forms a permanent plug and is not 
soluble in known acids and well fluids. Consists of a thermosetting 
resin and inert solids as bulking agents for squeezing material with 
fluid loss control. The resin phase squeezed into formation usually sets 
in less than one hour when it comes in contact with water; generally 
? to 4 hours are required to obtain a set in open hole. 


MENT RETARDER 


Used to retard the thickening time of Portland, Pozmix or Latex 
Cement, allowing placement in wells having higher ranges of tem- 
perature. A powder which can be added to bulk cement or to the 
mixing water with equal success. With Latex Cement, HR-4 improves 
the filtration properties at higher temperatures. 


WL (Low Water Loss) 


A powdered cellulose derivative (CMHEC) when added in small 
quantities to cement will produce low filtration rates ...may be used 
with most all types of cementing compositions as a low water loss 
additive... also as a retarder for deep well cementing. 


> 


HALLIBURTON 


CEMENTING SERVICES 


HALLIBURTON OIL WELL CEMENTING COMPANY * DUNCAN, OKLAHOMA 


284 SERVICE CENTERS—JUST MINUTES AWAY FROM YOUR WELL 


SEPTEMBER 21, 1959—VOL. 57, NO. 39 


(RETRIEVABLE 
TEST-TREAT- SQUEEZE) 


WIRE LINE 
HYDRAULIC SETTING 
TOOL WITH 
“DC” BRIDGE PLUG 
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TEX-TUBE 10-RD THD INTEGRAL JOINT 


TEX-TUBE, INC. 


1503 NORTH POST OAK ROAD + HOUSTON, TEXAS 



































HEAVY DUTY HIGH PRESSURE INTEGRAL JOINT 


Sales Offices in Midland, Texas—Tu/sa, Oklahoma— Dallas, Texas—Los Angeles, California TEX-TUBE INTEGRAL JOINT 
4 : 
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Write Rex Grey for 
od personal copy 


“Control. . . the 
answer to increased 
pipe line profits’ 


Uy |} | 


ARKANSAS 


PIPELINE 


ANOTHER first 
from| [SIE | and , 
ay 7 


SIE, through solid state electronics brings you the latest devel- 
opments in remote supervision, computing and control. 


® Automatic Sequencing and Load Control 

e Data Logging 

e Alarm Scanning and Mimic Display 

® Deviation and rate-of-change printout and alarm 


Designed for long life and reliability with highest data density 
and scan rate of any system... by 


Control System Specialists devoted to the oil industry 146 ACRES OF 


SOUTHWESTERN INDUSTRIAL ELECTRONICS CO. Be 


A DIVISION OF DORESSER INOUSTRIES, INC. 
10201 Westheimer ° P.O. Box 13058 °* Houston 19, Texas 


CABLE ADDRESS: SIECO HOUSTON TWX: HO 1185 
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Flow area thru UNIBOLT ADJUSTABLE WING VALVE 
Passes Large Quantities of Fluid or Gas 


FLOW OF WATER THROUGH UNIBOLT CHOKE 
WITH 1’ SEAT 


FLOW OF GAS THROUGH UNIBOLT CHOKE 
WITH ‘2 SEAT AT 2000 PSI INLET PRESSURE 


you could produce 10,000 bbis. per well per day... 


. as the charts show, this UNIBOLT Adjustable Wing 5. Threads on stem not exposed to external or internal 
Valve would handle the fluid with only a 100-lb. pressure damage. 
drop! Or, you could produce 28 million cubic feet of gas 
through it with only a 200-lb. pressure drop. So, while the 
UNIBOLT Adjustable Wing Valve is not a full-opening . Streamlined flow—no obstruction, no turbulence or 
type, its one-inch flow area is far more than adequate for impingement of flow, no negative pressure areas. 
practically any desired production rate—and the cost is im- 
portantly lower than for conventional gate and plug valves. 
Actually, there’s a dozen more good reasons why this . Variable choke speeds up initial clean-up or running 
UNIBOLT Adjustable Wing Valve is a solid favorite among initial flow tests . . . saves rig time. . 
value-conscious operators: ; 2 : Ne es 
1, There are no exposed threads . . . no accidental » Com Be convertey to “Promuremetic Safety Valve 
damage. by simply changing bonnet assemblies. 


Full 242” pilot for true stem alignment and rigidity. 


Requires no grease to effect a seal . . . may also 
be used as micrometer-gauged flow bean. 


All metal seats . . . not affected by high or low . Valve can be completely overhauled without removal 
temperature. from tree. 


Stem packing that needs no tightening Stem seat sealed by metal gasket; power threads 
Stem turns freely under high pressures. assure alignment. 


THORNHILL (52) CRAVER CO. 


P.O. BOX 1184 HOUSTON, TEXAS 





DAVISON 


When 
gases 
must be 


Davison Hi-Sorb Silica Gel dries better 


That’s why Davison Silica Gel is so often to be found in 
natural gas dehydrators . . . in gas streams... in the refinery. 
Davison Silica Gel prevents hydrate formation which clogs 
lines, causes high-pressure losses and high maintenance 
costs. It decreases corrosion in equipment and reduces 
power costs in compression. Not least—it keeps customers 
happy! There’s nothing better obtainable. Write Dept. "3119 
today for full information. 


Department 3119 


w.r.GRACE 2co. | 


DAVISON CHEMICAL DIVISION 


BALTIMORE 3, MARVLAND 
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3 reasons why Columbia-Gulf 


| CONT A ELec # ROoSYN 


When Columbia-Gulf Transmission Company engineers first installed digital 


telemetering equipment on their gas pipelines, Norwood’s ElectroSyn System 


was specified to perform pressure and other measurement and indicating func- 


tions. Suecess of these initial installations has led to repeat orders for ElectroSyn 


because its low operating and maintenance costs (plus high reporting accuracy) 


far outweigh its somewhat higher initial cost ...as the following facts indicate. 


PRESSURE 


TEMPERATURE 


ELECTROSYN INDICATING 
RECEIVER 


PULL 


CHAS 


ALARM 


POWER UNIT 2101 SWITCHES 


DIFFERENTIAL PRESSURE 


OPTIONAL FUNCTIONS 


1. ENCODER 4. RETRANSMITTING SYNCHRO GENERATOR 


2. ALARM SWITCHES (UP TO 4) 5. LINEAR DIFFERENTIAL TRANSFORMERS 


3. RETRANSMITTING POTENTIOMETER 6. RATE OF CHANGE ALARM 


PROVEN IN ACTUAL SERVICE 


The Norwood ElectroSyn system has proved its 
compatibility with the leading digital tele- 
metering systems and supervisory control sys- 
tems. Actual installations are currently helping 
to cut operating costs for the following well- 
known users: 

SERVICE PIPE LINE CO., TEXAS EASTERN 
TRANSMISSION CORP., COLUMBIA-GULF GAS 
TRANSMISSION CO., EL PASO NATURAL GAS 
CO., SOUTHERN PACIFIC PIPELINES, INC., 
ARABIAN AMERICAN Ol CO., LAKEHEAD 
PIPE LINE CO. 


The System 


Error signal is amplified by a magnetic servo-amplifier (which can be 
located up to 4 miles from transmitter). Signal voltage is compared with 
output from a servo-motor driven feedback ElectroSyn Signal Genera- 
tor. Pointer on indicator turns until signal and feedback balance and 
then entire system ceases to move until next transducer signal change. 


frooyn Bulletin & 
942 \ 
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Transmission Company specified 


RELIABILITY ACCURACY ECONOMY 


. 


No vacuun wel ocush contacts, Pressure, flow ‘and ota 2 results f 
no moving pares u der equilibrium ported with elos« to 1% 
conditions. Weal to friction is so accuracy only | 
much reduced that truly automated ni 
pipeline mon coring amd control become thneaiibivat under conditions of high 
both practical an@ economical. demand but_.alse ensures maximum 
operating efficiency at lower epaline 
pressures, 


La 


AUXILIARY INDICATOR 
(SYNCHRO RECEIVER) 


The Pay-off! 


In remote locations like this Columbia-Gulf Transmission Company 
station at Leach, Kentucky, it usually takes many hours to get repair 
personnel to the job in the event of breakdown. ElectroSyn reliability 
virtually eliminates the costs of both repair and downtime. Routine 
mainienance costs are slashed, too. 


@) Awenican-Standard 


DETROIT CONTROLS DIVISION 
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Humble Lubricants promote 
peak operating efficiency — 
longer engine life. 


Humble produces a complete line of industrial oils for every 
lubrication need. 

Humble industrial oils are produced from the best of crude 
stocks. These are carefully refined in Humble’s great Baytown Re- 
finery. Selected additives are blended in to give special qualities — 
detergency, rust and oxidation prevention, low pour point, increased 
film strength. 

Humble industrial oils minimize engine deposits and reduce 
friction wear — allowing your engines to maintain peak operating 
efficiency and peak power output longer without costly down-time. 


For complete information on Humble industrial lubricants see your Humble 
salesman, or phone or write: Humble Oil & Refining Company, Consumer Sales, 
P. O. Box 2180, Houston 1, Texas 


HUMBLE OIL & REFINING COMPANY 


At your request one of 
Humble’s trained lubrication 
engineers will make a study 
of your lubrication needs and 


give you specific recommen- 


gram tailored to your engines. 
This service is without cost 


or obligation. 


dations for a lubrication pro- | 


Eas iidieaiiacomnameel 





take a look at LIGHTWALL 


HIGH TENSILE LIGHTWALL 
ELECTRIC RESISTANCE - WELD 
LINE PIPE... BY SOUTHWESTERN* 
... GIVES YOU LOWER PRICE, LOWER 
TRANSPORTATION COSTS, EASIER HAN- 
DLING. BASIC STEEL IS PURCHASED IN A 
GREAT VARIETY OF THICKNESSES, TO EXACTING 
CHEMICAL AND PHYSICAL SPECIFICATIONS. SOUTH- 
WESTERN’S* MILLS THEN FABRICATE THIS STEEL INTO 
MODERN LIGHTWALL ELECTRIC RESISTANCE-WELD LINE PIPE 
TO PROVIDE THE HIGHEST DEGREE OF EFFICIENCY AT THE LOW- 

EST POSSIBLE COST. SOUTHWESTERN* PRODUCES LIGHTWALL 
PIPE FROM 1.315” 0.D. TO 4.500” 0.D. IN WALL THICKNESSES UP TO 
.188 WALL. YOU CAN DEPEND ON OUR PROMPT, RELIABLE DELIVERIES, DUE 
TO OUR FLEXIBILITY AND OUR LARGE INVENTORIES OF SELECTED STEEL COILS. 


/— 


LICENSED BY 
THE AMERICAN 
PETROLEUM INSTITUTE 








*Corporate name changed from Southern Sales 4 Transportation Co, May 1st, 1959 


P.0. BOX 2002 HOUSTON 1, TEXAS PHONE CAPITOL 4-0631 
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the world turns on an idea 


Simple idea... the wheel. 


By turning it with water, man made it produce power. 

Today we harness energy...and far more of it... by pipeline. 
Through this great underground highway, natural gas is carried 
thousands of miles. Lifted over mountains, forced under rivers 
to give homes and industry heat and energy never available before. 


Simple idea...the pipeline. But typical of the many 
great ideas and advances that have made 

oil and gas the fast growing industry it is... 
indispensable to the comfort and 

well being of all Americans. 


From natural gas and oll... heat, power, 
petrochemicals that mean ever wider service to man. 


TENNESSEE GAS TRANSMISSION COMPANY 


LEADING PROVIDER OF ENERGY =— NATURAL GAS, OIL AND THEIR PRODUCTS 
a 4 N, TEXAS 


DIVISIOWIS: Tennessee Gos Pipeline Company + Tennessee Gas and Oil Company « Bay Petroleum Company 
SUBSIDIARIES: Midwestern Gas Transmission Company « Tennessee Life Insurance Company « AFFILIATE: Petro-Tex Chemical Corp, 
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Never before 
such durable 
tank 
protection 








Id way! Standard type 
alkyd primer made with . 
conventional pigment particle — 








New way! Defense in 


depth alkyd primer 
made with M50 pigment 





Proof tank paints with M50° pigment form rust- 
inhibitive films of outstanding strength and durability 


-_— 


| As you improve protection, 
improve appearance, too! 


4 


a ti 


Test panels like these prove what paints can 
do. And these two make it plain that paints 
containing M50 basic lead silico chromate — 
a new National Lead rust-inhibitive pigment 
... form outstandingly strong and durable pro- 
tective films. 


Excepting the pigment, both primers shown on the 
test panels contain the same ingredients. Both are 
applied (2.0 mils, dry) on rusted and mill-scaled steel 
(to increase test’s severity). Both have been exposed 
12 months in industrial atmosphere (Perth Amboy, 
N. J.) and 12 months in normal atmosphere (Sayville, 
L. 1.) at 45° South. You can see the effect. 


A striking difference! Yet film strengthening 
proves to be only one of many improvements 
that M50 pigment makes in metal protective 
paints for steel tanks and structures. Now — 
with new M50 pigment — your regular paint 
suppliers can provide metal protective paints 


with outstanding advantages: 
® Weather-resistant anti-corrosive primers. 


© Intermediate and finish paints with excep- 
tional rust inhibition but without bilging 
hazard in sulfur-laden atmospheres. 
® Finish paints in a wide range of decorative 
colors that don’t fade or wash out. 
© Alkyd-type conventional and heavy-coat 
paints with outstanding durability, 
package stability and sprayability. 
What makes the difference? Basically the differ- 
ences that make a difference in M50 pig- 
mented paints are inherent in the unique M50 
coated pigment particle itself (idealized par- 
ticle shown above.) See, on the next page, the 
extra protections the M50 particle provides 
in the dried film. See, too, how you can get 
the benefits of these new, much more durable, 
anti-corrosive paints. 





M50 pigment is « product of National Lead Company 


General Offices: 111 Broadway + New York 6, N.Y. gy 
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NEW! M50 3-coat protection. 


Ip of rust prove less harmful on steel 


ts. "Vehicles pen with conventional M50 


and isolate 
partic 
caoye Aga 





stop rust- 


2. Where paint film lies thin over tiny sur- 
face projections and sharp structural 
edges, the rust-inhibitive pigment con- 
tent in all coats of M50 paints provides 
extra protection. 

3. Just-right flow characteristics of 
stable M50 paints aid leveling on rough 
steel surfaces, promote smoothness, 
good appearance. 

4. inevitable “holidays” in film do not de- 
stroy protection. Again, all M50 coats 
have both rust inhibition and weather 
resistance. 

5. mso paints “wet” well, penetrate pits 
and crevices, carry M50 protection to 
every part of these danger spots. 

6. Lightweight M50 particle aids formulation 

new type heavy-coat paints with 
sah ated rust inhibition throughout the 
film and low sag characteristics. 

7. Every coat can have rust inhibition — not 
just the primer. Note percentages of 
M50 in dry films. What’s more, for 
equal weights of corrosion-inhibitive 
pigment, M50 primers contain 40-60% 
more corrosion inhibition by volume 
than non-M50 primers. 


Sections through M50 Defense in Depth films show 
dramatic extra protection these new tank paints provide 


Information on the preceding page proves 
that M50 pigment paints form stronger pro- 
tective films than anti-corrosive paints made 
with other rust-inhibiting pigments. The sec- 
tions above show some of the ways in which 
these new paints perform better in the dry 
film. Below you will see proof that M50 metal 


protective paints don’t bilge, are unique for 
color stability and the color range in which 
they can be made. 

Hold the M50 pigment particle itself re- 
“poo for all these improvements .. . 
Basic lead chromate is known for exceptional 
rust-inhibiting action. In the M50 particle, 


this reactive business portion of the particle 
is coated on an inert core . . . where all of it 
is available to react. The coating is fused on— 
shows superior resistance to chalking, ero- 
sion, chemical action. Unusual tintability is 
due to the geometric configuration of the 
coated silica particle. 


Why M50 Defense in Depth paints give anti-corrosion beyond all former concepts 


Exposed 4 years adjacent to refinery 


Nome your 
own tint x 


Available in conventional and heavy-coat paints 


Exposed 9 years, 45°S. Each coat 1.5 mils 
Proved corrosion and weather resistance 


Proved stability in wide range of colors 


Proved anti-bilging performance 


National Lead booklet, “Defense in Depth” and 
typical M50 tank paint specifications. 

Next time you purchase, specify M50 pigment 
paints. Any paint manufacturer can supply you 


research that lies behind the M50 pigment par- 
ticle and the more than 10 years of exposure test- 
ing that lies behind M50 pigment Defense in 
Depth paints; (2) to send coupon below for 


Are you concerned with tank or structure maintenance 
painting in your firm? If so, you are invited: (1) 
to visit National Lead’s Sayville, L.1. test station, 
where you will see the results of the 20 years 


Name Title 


MSO National Lead Company, 
Defense 111 Broadway, New York 6, N: Y. 


in Gentlemen: Please send me the “Defense in Depth” 
Depth booklet together with typical tank paint formulas 

and color chips that I can use in specifying M50- 
type tank paints. 


Firm or Dept. 
Address. 
City 

















At the Driver Station of El Paso Natural Gas Com- 
pany, there are ten Ingersoll-Rand 2000-hp KVS gas- 
engine compressors, each with 56 Channel Valves. 
These compressors have been operating since New 
Year’s Day of 1954, boosting about 100,000,000 cfd 
of gas from local tank batteries to El Paso’s Midkiff 
gasoline plant seven miles away. Each KVS has oper- 
ated more than 43,000 hours, and not one Channel 
Valve has been replaced! 

Five valves have been cleaned due to foreign 
terial sticking in them; this constitutes the only 
lve ma.-tenance for a period of 51% years, during 

which each of the 560 valves has opened and closed 
850,000,000 times! 
The secret of performance records like this is the 


Channel Valves at El Paso operate 


43,000 HOURS “resiccomensi 


patented I-R Channel Valve design; gas-cushioned 
action eliminates impact without using heavy parts 
that kill efficiency or flimsy elements which soon 
break or wear out. Each Channel Valve is a combina- 
tion of straight-lifting stainless-steel channels and 
bowed leaf springs, with trapped-gas spaces which 
cushion action and prevent impact. The separate 
stainless-steel seat plate can easily be reversed or 
replaced for new life, so the valve seat never needs 
machining. 

Performance like this is typical for Ingersoll- 
Rand equipment. All gas compressors, starting-air 
compressors, circulating pumps and the auxiliary 
power unit at the Driver Station are products of 
Ingersoll-Rand. 


Only Ingersoll-Rand compressors have Channel Valves 


Ad 6-968 
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Ingersoll-Rand 


11 Broadway, New York 4, N. Y. 








Bulletin 71 3 Combination Starter with circuit breaker in 
NEMA Type 9 enclosure for hazardous dust locations. 


NEMA 8 NEMA 11 
For Hazard- Watertight For Corrosive Corrosion- 
ous Gas Weather- Hazardous proof 
Locations proof Gas 


Round-the-clock 
safety ...and 


reliability. ..without 
costly maintenance 


When hazardous locations require starters in 
explosion-proof enclosures, it usually means costly 
maintenance. But not when you use A-B starters, 
because you eliminate the expense of removing 
and replacing bolted covers for “regular” inspec- 
tion! In all A-B starters there is only ONE moving 
part. This is your assurance of millions of trouble 
free operations. There are no bearings to stick... 
no flexible jumpers to break. And the double 
break, silver alloy contacts never need servicing 
—they remain in perfect operating condition 
until completely worn away. The permanently 
accurate thermal overload relays are another 
“plus” feature. Insist on Allen-Bradley controls... 
and save on maintenance throughout the years. 


Quality Motor Control 


Allen-Bradley Co., 1304 S. Second St., Milwaukee 4, Wis. * In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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resistance to 
vibration and 
impact stresses 


| 


The problems involved in designing high-speed gear- ] 
ing are quite different from those encountered in 
ordinary industrial transmissions. Questions of vibra- 
tion and impact stresses, for example, increase in im- 
portance as the speed goes up. 
How the design of Farrel SI units has been tailored 
with these problems in mind, is described briefly at 
the right. For further details, send for a copy of bul- 
letin 451. 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONNECTICUT 
Plants: Ansonio and Derby, Conn., Buffalo and Rochester, N.Y. 
Sales Offices: Ansonia, Buffalo, Boston, Akron, Ann Arbor (Mich.), 
Chicago, Minneapolis, Los Angeles, Salt Lake City, Tulsa, 
Houston, Fayetteville (N.C.) 
Evropeon Office: Piazza della Republica 32, Milano, Italy 


Tarrel-Ciumingham 


FB-1156 


= <3 6¢ 


# 


2 
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HANDLING THE 
ROUGH ONES 


Throughout the petroleum process 





industry, Reynolds Aluminum 
lowers installation and 


maintenance costs, serves longer. 


Wherever excessive corrosion, weight, mainte- 
nance and installation costs are factors, alumi- 
num can probably do a better job at lower cost 
than any other metal. 


A big statement, but there’s plenty of proof 
in chemical processing plants, petroleum re- 
fineries, and oil fields all over the world. For 
example, aluminum needs no coatings to pro- 
tect it from many corrosive atmospheres, 
liquids or gases. It keeps its strength and 
brightness even when handling materials that 
severely affect other metals. It is low in first 
cost and is one of the easiest materials to 
fabricate. 

Because aluminum is light (one-third the 
weight of steel) it cuts handling and erection 
costs. And it’s ideal for storage tanks and 
vessels that handle volatile fluids because it’s 
(a) non-sparking, and (b) highly reflective. 

For detailed information on specific proper- 
ties or applications of cost-reducing aluminum 
for process installations, call on the people who 
know this metal best, Reynolds. Contact your 
local branch office, or write Reynolds Metals 
Company, P.O. Box 2346-CR, Richmond 18, Va. 
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Watch Reynolds TV shows—“ALL STAR GOLF” and . L, eet Pandette 
“ADVENTURES IN PARADISE" — ABC-TV 4 : yr yi em 
' ide with Aluminum 


are made with 


REYNOLDS G3 ALUMINUM 


Reynolds Aluminumjg a “natural” 
for lightweight, corrosion-resistant 
heat exchangers. It costs less than 

many other metals, has excellent heat 
transfer characteristics, resists fouling. 
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Reynolds Aluminum Process Pipeis easy and economical Aluminum Tanks and Vesselsrequire less 

to install and requires minimum maintenance. It is widely maintenance, do a better job of protecting 

used to handle corrosives like hydrogen peroxide, nitrogen volatiles from heat. Aluminum resists corrosion, 
solutions, refined products and many other corrosive fluids. won't rust—and it reflects radiant heat. 


Corrosion-resistant 
aluminum — ideal for 
jacketing. Non-sparking and 
highly reflective, it keeps 
volatiles cooler, safer, 
conserves heat... 
protects bulk insulation. 


YNOLDS ALUMINUM 
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Backfilling for Pacific Gas and Electric Co., near Hayward, California 


JOHN DEERE cuts backfill time 
with “on the go” blade control 


Complete one pass along the trench, and you can swing the 
blade as you turn for the clean up! That’s one big reason oper- 
ators like this easy-to-handle 64 All-Hydraulic Bulldozer. 


Hydraulics control tilt, lift, and down pressure, too—right 
from the driver’s seat. Direction reverser saves unnecessary 


shifting, cuts operator fatigue as well. aie Suave Cdchoun hanties 
g, peré 4 4000 pouncs 4 feet from 


Diesel or Gasoline Power boom pivot. Pipe bender 
- 2 , attachment available. 
You can get a John Deere 64 Bulldozer with either Diesel or 
gasoline power—whichever fits your needs—and all units can be 
financed confidentially through terms of the John Deere Credit 
Plan. For detailed information see your John Deere Industrial 
Dealer or write today. 


John Deere Industrial Division, Dept. 1883, Moline, Illinois Center-mounted or 5-position, 
new John Deere Backhoes dig 


to 13 feet, 6 inches, 


JOHN DEERE ‘Specialists in Low-Cost Power with a Heavyweight Punch"’ 


JOuN DEERE 
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N-60 








REM IEE. 


Se PERE Ge 


LESS TORQUE REQUIRED 
FOR OPERATION 


ADDED STABILITY 
AND THUS LESS VIBRATION 


NEW COMPACTNESS 


These are the characteristics that distinguish the new 
N-60 and N-62 adjustable chokes designed and pro- 
duced by the Oil Center Tool Company. 

Only a company with O-C-T’s research in depth, its 
policy of staying abreast with oilfield needs, could 
improve on a good product—and that is exactly what 
was accomplished. The N-60 Threaded Adjustable 
Choke and N-62 Flanged Adjustable Choke replace 
O-C-T’s time-tested Tee Type “N” and “N-2” Tee. The 
reason for replacement—a superior product. 

The N-60 and N-62 are recommended for working 
pressures from 1500 to 5000 p.s.i. 

On both flanged and threaded units. graduated 
indicators show the size of orifice in 64ths of an inch. 
Beans are quickly and easily changed. Proration tests 
can be made with both chokes by backing off yoke nuts ° 
and inserting proper size positive beans. All O-C-T wing 
nut connections have metal to metal and “O” ring seals. 

The durable, compact and easily operated N-60 and 
N-62 Adjustable Chokes are available everywhere in 
supply stores. If you want additional information, check 
with an O-C-T representative. There is one near you. 


r 


cere fnOGAECE. (4. Cl dail, 


Cit CENTER TOOL CO. 


SUBSIDIARY OF FOOD MACHINERY AND CHEMICAL CORPORATION 


Address Export Inquiries for All Countries to 
P. O. Box 3091, Houston, Texas. 





NOW for men who hate maintenance... 
the NEW E-M BEMAC’ Packaged Generator 











IT’S 
BRUSHLESS! 


* Brushless Excited 
k Magnetic Amplifier 
Controlled 











RUGGED, RIGHT and READY 
with 10 BIG ADVANTAGES for you 


1. LICKS THE MAINTENANCE PROBLEM. BEMAC 
has no commutator, no slip rings, no brushes! 
Requires no servicing other than an occasional 
bearing check. 


2.SAFER IN HAZARDOUS ATMOSPHERES. No 
sparking contacts in the regulator or excitation 
system. Eliminates need for special enclosure on 
many applications. 


3. SIMPLE TO OPERATE. No complicated servicing 
or adjustments — anyone can operate BEMAC. 


4. MAGNETIC AMPLIFIER “MAGIC” automatically 
regulates voltage — a unique static voltage sens- 
ing circuit keeps the voltage ‘on the beam.” 


GS. POSITIVE VOLTAGE CONTROL —easily set to 
help compensate for line voltage drop. 


6. “ROCK-STEADY” VOLTAGE makes your motors, 
lights, and electronic equipment work better. 


7. BROAD-RANGE VOLTAGE makes it simple to get 
the voltage you need .. . 120/208-139/240 and 
240/416-277/480 volts. 


- STARTS BIG MOTORS. Built-in voltage boost 
transformer makes big motor starting easier. 


. EASY TO INSTALL. BEMAC is self-contained, 
completely factory assembled. 


10. BACKED BY 60 YEARS’ EXPERIENCE by the 
country’s largest manufacturer of “Packaged’’ 
Generators . . . your best assurance of top quality 
performance and long life from every heavy-duty 
BEMAC “Packaged” Generator. 


ELECTRIC MACHINERY 
The finest in “Packaged’”’ Generators 





NO COMMUTATOR 
NO SLIP RINGS, NO BRUSHES 


BEMAC is better suited for corrosive, 
dusty, and hazardous atmospheres 


Conventional generators receive D-C excitation 
from exciters thru commutator, slip rings, and 
brushes. In BEMAC these parts are replaced by 
static silicon rectifiers. 





LOOK WHAT 
HAPPENED TO 
MAINTENANCE... 
™ 





WHEN WE 
SUBSTITUTED AGELESS 
SILICON RECTIFIERS 





There are no moving electrical contacts — spark- 
ing is eliminated. There are no electrical parts 
subject to wear and damage from dust and dirt — 
you have highest operating reliability. 





Your E-M Field Engineer will be glad to give you 

more information on E-M BEMAC “Packaged” 

Generators equipped with automatic static volt- 

age regulators. BEMAC is available in ratings of 

10 thru 150 kw, 3 phase; 10 thru 100 kw, 1 

phase; 1200 and 1800 rpm; 0.8 PF; 60 cycle; ' ‘ : 
120/208-139/240 and 240/416-277/480 volts, a ) 


3 phase; 120/240 volts, 1 phase. ‘2 


\ - 

@ New Literature: Write factory for your copy of 4 — 
publication No. 255. It tells how BEMAC works. 

A.C. to D.C. rectification is made with reliable, efficient silicon diodes. 


SAFER IN HAZARDOUS LESS AFFECTED 
LESS RADIO INTERFERENCE ATMOSPHERES MORE DUST RESISTANT BY CORROSION 


MEG. COMPANY MINNEAPOLIS 13, MINNESOTA 


from the Originators of ‘Packaged’’ Generators 








Most popular 
packer used for 
sealing screen and 
liner to well cas- 
ing and cement- 
ing blank liner in 
Casing 


SCREW-THRU 
SETTING TOOL 


For setting Packer 
202, blank liners 
and for cementing 
liners. Simplest, 
most foolproof on 
the market. Ro- 
tates to right. No. 
picking up for re- 
lease. All move- 
ments downward. 


PACKER 


2 Primarily to set 


with tubing. Same 
as Packer 202 ex- 
cept it has only 
36” of canvas and 
sets with sleeve 
down—canvas up. 
Graveling Packer 
205 (not shown) 
used in gravel 
packs only. Oper- 
ates same as 
Packer 204 except 
for top left hand 
threads and 8’. of 
canvas. 


space pense enschi ieee ae . ——e 
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type **ts°° 
COLLAPSING 
TOOL 


Used on tubing 
string with “TS” 
Letting In Tool 
308. Located in- 
side packer stem 
above letting in 
tool. 


(Si erie ee ee eee 


| 


208 
ANCHOR 
PACKER 


Most popular with 
gravel pack set- 
tings. Serves as 
both liner and 
production packer. 
No slips, choice 
of 3 seals. Works 
with all types 
screw-liner com- 
pletions. Simple 
field repairs. 


rw 


Well completion products and 
gravel packing services for 
over a half century have merited 
the confidence of the industry. 
For fast, dependable answers 
your production problems, call 
write P. 0. Box 1327, 
Houston 1, Texas, ORchard 2-7561 


TRAE BAY NN E AN C BOWLER COMPAN Y 
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liquid level 


NK GAUGE > 


The Lnamaite Power Operated Gauge utilizes a force balance system 


Th net d a : 
Accurate to better than 1/16 ‘ arranged to detect and display liquid level. The measuring device consists of 
Readings in feet inches and sixteenths. two elements; a force measuring element and a displacer that is a solid plate 
Graduations available in metric of any material suitable to the environmental conditions. 

| ¢ rs F 

and decimal. Friction—the specific gravity of the product— the load placed on the gauge 
No floats nterweights or 


spring balances. 
Large easy to read numbers on The remarkable low cost and the high level of accuracy and sensitivity have 
” ta : been achieved by Varec’s uniqueness of design and not by the sacrifice of 


lial and counter. quality materials and workmanship. @ Request Bulletin CP-3705 @ 


head to drive accessory controls and remotes—turbulence—none of these 
have any adverse effect on the accuracy or reliability of the gauge. 





The Vapor Recovery Systems Company = Compton, Calif. 
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It is a far cry from this catalog, published 
34 years ago, to our latest catalog, recently 
released. Today's Gaso line includes models 
to meet every need and condition within the 
capacity range of the pumps. Today's Gaso 
Pumps embody metals and design principles 
unknown in 1925. 


DISTRIBUTORS: 


AGO 


Ez | 
True 


| to meet every Oil In- 


. . 


i evere condi- 
ially d igned to withstand the — ot 
especian y geld and refinery servic’ ade 
os flinching ey a 
dam ; 1 low nce cost 1s attested a - 
ee et a seen sold to the wt 
alae ta pas and that ame 
il tae r the 
yan x customers practically * ~ ne 
a ioed ‘ing and refining companies face fee 
Br ricent ac well as many In other do 
4 Continent, a> well ¢ 
foreign oil fields. 
“ 


y" 


12,000 have t 
t ten years 


But the story told in the fore- 

word —a story of leadership and how 

it is maintained —is as true today as when 
it was first presented, 34 years ago. 


Have you a copy of our latest catalog? If 
not, we'll be happy to send you one. 


GASO PUMP & BURNER MFG. CO., 901 EAST FIRST ST., TULSA, OKLA. 


EXPORT OFFICE: EMPIRE STATE BUILDING, NEW YORK, NEW YORK 


Farmingion, N.M.—Gaso Pump & Burner Mfg. Co 
Shreveport, La.—W. L. Somner Co. 


Odessa, Texas—W. L. Somner Co. 

Brookhaven, Miss.—W. L. Somner Co 

Tinsley, Miss—W. L. Somner Co. 

Hobbs, N.M.—W. L. Somner Co. 

Houston, Texas—Texas Pump & Compressor Company 
Wichita Falls, Texas—Pump Engineering Co 
Evansville, Indiana—Hague Equipment Co., Inc 

Long Beach, Calif.—Power Pumps, Inc. 

Casper, Wyoming—Lufkin Foundry & Machine Co 
Edmonton, Alberta, Canada—Lufkin Machine Co., Ltd 


100th Anniversary of Oil in America 


for every oil industry need 


44th Anniversary of Gaso Leadership 
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GET GASO saudi 


The same time-tested charac- 
teristics that established Gaso 
Pumps as leaders in pipe line 
service have made them the 
outstanding choice in water 
flooding service. More service 
per pound of weight or dollar 
of cost. Longer life with less 
maintenance. Rugged compact- 
ness. Above all, the assurance of 
dependable performance, with 
types and sizes that assure 
adaptability to the job. 


Gaso distributors are qualified 
by training and experience to 
help you find the effective 
answer to any problem asso- 
ciated with water flood service. 
You will find them listed on the 
opposite page. Latest catalog 
on request. 


SERIES 3600 


Horizontal Triplex Plunger Pumps with 6” 
stroke and either of two fivid ends. The large 
capacity fluid end (Fig. 3671) takes 22” to 
32" plungers and operates with pressures 
from 1575 to 800 psi. Small fluid end (Fig. 
3670) takes 1/2” to 24%" plungers and oper- 


ates with pressures from 3750 to 1935 psi. © 


SERIES 
_ 3300 


2%" x 3” Horizontal Triplex Plunger Pump 
designed for rugged, high-pressure service. 
Extraordinary performance (up to 44 Bbis. 
per Hr.), time-tested Gaso design features in 
@ pump that weighs only 720 pounds. 


GASO PUMPS Ame 


for every oil industry need 


s with pressures from 900 
356 > oat. we. 1847 tetas 2%2" to 4" 
Pistons and operates with work pres- 
sures from 900 to 275 psi. “ 


CAREFUL STUDY 
DICTATES CHOICE 
OF PUMPS 


GUESSWORK AND HUNCHES 
OUT IN PRESENT-DAY 
BUYING PRACTICE 


Guesswork, hunches, even per- 
sonal preferences, have no place 
in the present-day selection of 
pumps for pipe line, water flood- 
ing and other projects. 


Today efficiency-conscious man- 
agement insists on the selection 
of pumps which, through inves- 
tigation, prove to measure up in 
greatest degree to the concept of 
maximum performance per dollar 
expended. 


These facts were brought out in 
a study of recent sales by Gaso 
Pump & Burner Manufacturing 
Co. Among the yardsticks used to 
govern pump selection are: 


Completeness of line, assuring 
models and types best suited to 
specific conditions. 


Performance record, embracing a 
study of service, service life, oper- 
ating and maintenance costs. 


Responsibility of manufacturer. 


Follow-Through Service, with spe- 
cial emphasis on the availability 
and immediate delivery of parts. 


For the Gaso company, selection 
based on investigation is a wel- 
come practice. Any study by 
prospective customers will reveal 
a complete line of pumps in 
the Gaso capacity range, with a 
44-year record of dependable, 
economical performance. Signif- 
icantly, parts are still available 
for any standard model ever built 
by Gaso—with. service calls which 
indicate that many of its earliest 
models are still in operation. 





Vu 
Line Line Service! 





A company doesn’t become a leader through quality get a ireshly applied coating job at the time pipe is 
of product alone. Although Pipe Line Service through ready to be laid. And PLS will ship your protected 
the years has proved consistently that quality depends pipe where you want it... when you want it! 

on coating and wrapping under controlled plant con- All this, plus the service of a PLS representative 
ditions, service is half the battle. when needed. It’s his job to help you in the proper 
handling, storage and laying of PLS protected pipe, 


By service, we mean storing your pipe at plants ; 
to give you the maximum return on your investment. 


strategically located near your sources of supply... 
and large storage facilities to allow you to purchase [his combination of quality and service assures you 
pipe when delivery is most favorable. Your pipe will of the finest in pipe protection. On your next coating 
be held in storage until needed—and then coated job call in your nearest PLS representative—you’ll 
under the PLS high standards of uniformity. You always find that he can save you time, trouble and money. 


There’s a PLS plant strategically 
located to serve YOU! 








| Line Service Corporation 
= roa FRANKLIN PARK, ILLINOIS 


Keowee Fs P 


Quality pioneers 
in coating and wrapping pipe 


Also sales offi es at he for a quarter century 


Atlanta, Georgia Lincoln, Nebraska 
Tulsa, Oklahoma Houston, Texas 


Syracuse, New York A SUBSIDIARY OF AMERICAN STEEL FOUNDRIES 





RIGID PLASTIC IPE made of 


YEOLAC 


THE TouGcH, HARD ABS ptastic 
from BORG-WARNER 











leal for salt water well tubing, for 10 Reasons why you’re right with 
water gathering and disposal Rigid Pipe made of CYCOLAC! 


nes @ Safely carries sour crude 


@ Serves as fresh water lines on 1, LIGHTWEIGHT. Easy to carry 6. VERSATILE. Used for process pip» 


ases @ Handles water flooding jobs comparable iron. dng “ eaten onde i. 


No other pipe combines so many * pen 2 go igthay NON-TOXIC. Approved for pot- 


benefits in terms of installation, per- corrodes or scales. 

formance, long-term economy! That's 3. CHEMICALLY RESISTANT. Car- 
because no other material is exactly 
like Cycolac—the new standard for 
quality in the plastics field. Pipe made 
of Cycolac has been thoroughly proved 
in use... in the oil fields. 


z 
‘ 
i 


a 


i SHE] 
Ht 
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10. LOW IN COST. Less than most 2 
metal or plastic pipe — greater — 
serviceability. 


ad 


Write for the name of 
your nearest supplier 


i 
i 





PACESETTER IN 


Division of BORG-WARNER + Washington, W. Va. 
Wik leoig hon also represented by: 


WEST COAST: Harwick Standard Chemical Co., Los Angeles, Cal. 
CHEMICAL CANADA: Dillons Chemical Co. Ltd., Montreal & Toronto 
EXPORT: British Anchor Chemical Corp., New York 
SYNTHETIC RESINS 
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ENGINE SPECIALISTS—Milt Walker, Al Busch and 
‘ t will visit every Worthington engine 


pipeline installation once every six months. 
elomele-Mis-MulollelmualehitigelmeleL mel] otal) 


VISIT EVERY PIPELINE ENGINE 


That's the schedule 

of Worthington's new 
missionary organization 
| for pipeline 
engine compressors 


Worthington has had a missionary program for engines and engine 
compressors for many years. 


In order to give special attention to vital pipeline installations, however, 
Worthington now has a program for visiting every pipeline engine com- 
pressor at least once every six months. 


Three key Worthington engine compressor specialists, Milt Walker, Al 
Busch and Frank Carter, have been assigned to this important project. 
In their visits they will . . 


1. Assist operators in all phases of engine compressor operation and maintenance 
2. Observe practices in current use at each installation. 
3. Set up or modernize procedures, based on the latest methods and practices. 


4. Submit reports to pipeline companies giving station-by-station commentary 





— EVERY 6 MONTHS! 


about the es observed plus specific suggestions for future consideration. 


This Worthington service is another progressive step taken by a service- 
minded company. Other steps include (1) Regional Engineering and 
Service—nearby, quickly available help on a deceniralized basis, (2) 
Factory Field Service—a centralized pool of engine compressor specialists 
for installation and for major service 
problems, and (3) Regional Parts Serv- 
ice—depots of engine compressor 
parts are maintained in Buffalo, Hous- 
ton, Los Angeles, and Calgary in North 
America, and in Colombia, South Amer- 
ica. Worthington Corporation, Harrison, 
N. J. In Canada: Worthington (Canada) 


Ltd., Brantford. Ontario. os WORTHINGTON 


REGIONAL ENGINEERING & SERVICE. For routine 
Service or emergency help, Worthington R. E. & S. 
personnel are available on a moment's notice, 





BUFFALO FIELD SERVICE. For installation or major 
repairs, Worthington maintains a cadre of experi- 
enced engine personnel in Buffalo. 


REGIONAL PARTS SERVICE. Large stocks of pipe- 
line engine parts are maintained in Buffalo, Houston, 
Los Angeles, Calgary and Colombia, South America. 


ae e\ 
A POET, wre. 


NEW SERVICE MINDED SALES ORGANIZATION. 
Sales and service are now combined in an organiza- 
tion that is more responsive to your service needs. 





STILL ANOTHER FIRST -— 


Wedd omg poten YF BRODIE 
dinplansmonts witin, B-142 BiRotor 


* 150 psi— maximum 
working pressure 


RUGGEDLY BUILT 
FOR HIGH PRECISION 


This huge capacity new 
Brodie B-142 BiRotor was 
designed to measure crude 
and refined products. Its 
high precision and sus- 
tained accuracy insures 
dependable continuous op- 
eration under rugged 
conditions. Skillfully engi- 
neered by experienced me- 
ter craftsmen the B- 142 
employs the outstanding 
Brodie BiRotor metering 
principle. 
There’s a Brodie Meter to 
meet your every require- 
ment in petroleum meter- 
ing. For the solution to your 
metering needs, call your 
nearby Brodie Specialist. 
911 


RALPH N. BRODIE COMPANY 


San Leandro, California, U.S.A. 
CABLE ADDRESS: ““BRODICO" i 
MT. VERNON, N.Y., 550 So. Columbus Ave 


DALLAS 7, TEXAS, 167 Parkhouse St 
SEATTLE 9, WASH., 221-9th Ave. N 
CHICAGO OFFICE 7 Circle Ave., Forest Park, Ill 
LOS ANGELES 22, CALIF., 5401 Sheila Street 


REPRESENTATIVES WwitTtH STOCKS AND FACILITIES IN ALL PRINCIPAL Civeiss 
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Men who know pipe point to 


WHEATLAND — 
ld 


for EASY THREADING 


INSIST ON PIPE MADE IN U.S, A. 


Sect pipe that cuts and threads easily and 
evenly— Wheatland Steel Pipe—is singled out 
by more knowing men every day. They know 
that Wheatland Pipe saves them time, mini- 
mizes wear on tools and reduces labor fatigue. 
Every length is backed by Wheatland’s sincere 
desire for complete customer satisfaction. Next 
time, point to Wheatland! 


.. faifee wilh The yearmark / 


ie h) LINE PIPE IN ACCORDANCE WITH AMERICAN PETROLEUM INSTITUTE SPECIFICATIONS 


- : SEEDER. Al k) sw Aen ps po ae NPP yee = 2 Ween i 


otal \ 
} 


For Black or Galvanized Pipe, contact your distributor or 


WHEATLAND TUBE CO. 


BANKERS SECURITIES BUILDING, PHILA. 7, PA. © MILLS: WHEATLAND, PA. * DELAIR, N. J. 


SEPTEMBER 21, 1959—VOL. 57, NO. 39 





WHY 


LOW MAINTENANCE. Bingham Pipeline 

Pumps are of “Double Volute” design, insuring per- 
fect hydraulic radial balance of rotating element. “Hydraulic 
Radial Balance” eliminates unequal pressures on the rotating 
element—*'Side Push’’—which is the primary cause of wear 
and maintenance in conventional pumps. Also this feature, 
which eliminates shaft deflection, permits mechanical seals 
to establish and maintain uniform track between the contact- 
ing faces. This prevents leakage and seal face wear, resulting 
in long seal life. 


Diagram of a “Double 
Volute"’ double dis- 
charge cose of a multi- 
stage pump (above) show- 
ing the equal pressure on 
the opposite sides of im- 
peller. There is no “SIDE- 
PUSH"... insuring low 
maintenance. 


Diagram of “Single Volute” pump case (immediately above) 
showing unequal pressures at opposite points around the periphery 
of the impeller. These unequal pressures couse ‘‘SIDE-PUSH" on the 
rotating elements, causing wear of rotating parts and, frequently, 
high maintenance. 





=> MAJOR PIPELINES 


ASSURED CASE STRENGTH FOR 
HIGH-PRESSURE SERVICE 


f 


a 


lio 
Se hist 


: 
an 


Rete anes 


Highest pressure 

single-case pipeline pump 

! in the world. One of several in 
booster stations on the Salt Lake pipeline. 


Transverse cross-section diagram of 
a Bingham ‘Double Volute” Multi-Stage 
Pump, showing identical cross-overs cast 
integrally with the upper and lower 
halves of the pump casing. 


Integral cross-overs in Bingham 
“Double Volute” multi-stage 
pumps produce casings of maxi- 
mum strength for high pressure 
service because each cross-over 
is cast integrally with its half 
of the pump casing, and there- 
by becomes a structural mem- 
ber of Bingham’s “I-Beam Truss Construction”. 

This feature, found only in Bingham pumps, in- 
creases the strength of the pump casing to such an 
extent that it can safely withstand operating pressures 
up to 2000 psi with standard construction (higher pres- 
sures with special construction). 

Bingham “Double Volute” Multi-Stage Pumps 
will best serve your pipeline operations, as they are 
now serving major pipelines. Write to your nearest 
Bingham office for “Double Volute” Bulletin or addi- 
tional information. 
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SELECT 


-- - DOUBLE VOLU 


PARTIAL LIST OF MAJOR PIPELINES WITH BINGHAM “DOUBLE VOLUTE” PUMPS IN OPERATION OR ON ORDER 


Ashland Oil Pipe Line Interprovincial Pipeline Phillips Pipeline Southern Pacific Pipeline 
Buckeye Pipeline Interstate Pipeline Plantation Pipeline Standard Oil of Ind. Pipeline 
Badger Pipeline Lakehead Pipeline Rocky Mountain Pipeline Sun Pipeline 

Cities Service Pipeline Magnolia Pipeline Texas Company 

Continental Pipeline Minnesota Pipeline Tidewater Assoc. Pipeline 
Esso Standard Oil Pipeline Ohio Oil Company Trans-Mountain Pipeline 
Getty Oil Company Okla.-Miss, River Pipeline Shell Pipeline Trans-Northern Pipeline 

El Paso Natural Gas Prod. Co. Pasotex Pipeline Sinclair Pipeline Tuscarora Pipe Line 
Everglades Pipe Line Co. Pembina Pipeline Sohio Pipeline Union Oil Pipeline 

Great Lakes Pipeline a Westpur Pipeline Company 


woes 








SALES AND SERVICE OFFICES 
e BOSTON, MASS. NEW YORK CITY, N.Y. 
CHICAGO, ILL. PHILADELPHIA, PA. 
CLEVELAND, OHIO PITTSBURGH, PA. 
DALLAS, TEXAS SAN FRANCISCO, CALIF. 
SINCE 1921 DENVER, COLO. SEATTLE, WASH. 
HOUSTON, TEXAS ST. LOUIS, MO. 
BINGHAM PUMP COMPANY KANSAS CITY, MO. ST. PAUL, MINN. 


General Offices: 2800 N.W. Front Avenue, Portland 10, Oregon LOS ANGEISS. CALIF. TORDNND, Ont. CR, 


Factories: Portland, Ore. * Vancouver, B. C., Canada VANCOUVER, 8. C., CAN. 
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Fast help on cor- 
rosion contro! 


~A big Texas natura! gas plant 
required periodic analyses to 
determine whether MEA solu- 
tion was breaking down in re- 
generation, forming corrosive 
salts. Samples were being sent 
out of state for analysis, “took 
forever” to get results. Enter 
Allied. Now tests are run in 
Dallas, results come back fast, 
help this plant prevent corro- 
sion before it can start. 





New plant start- 
up trouble quickly 
traced —Slug of distillate 


filled inlet scrubber, carried 
over to amine system. Aqueous 
amine solution thoroughly con- 
taminated with hydrocarbon. 
Customer shut down plant, 
was going to dump entire 
charge. Allied specialists diag- 
nosed trouble as too rich amine 
concentration, then suggested 
decanting solution into empty 
tanks, which saved half of 
charge. 





Foaming in glycol 


plant—customer wanted to 
know what caused it, how to 
stop it. Allied specialists flew 
to the site, deduced cause of the 
trouble in a matter of hours. 
Lab analysis confirmed their 
findings. In a recommendation 
just five typewritten lines 
long, they told customer how to 
solve the problem completely, 
economically. 


USE 





GLYCOLS 
OR 
AMINES? 


ALLIED cctrica service is 


ready-right now-to help you find straight 
answers to knotty problems 


BASIC TO 
AMERICA'S 
PROGRESS 


DIVISION 


t, New York 6, N. Y 


llied 
ee | kOGEN 
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Sherman’s 1959 Panther Power Digger 


with All New Loader Attachment 


The Improved Panther blends feature knowledge from over 17,000 installa- 
tions with the imagination and skill of Sherman’s research and engineering. 


Go Ahead! Compare! Sherman is the Standard of Comparison! 
% Exclusive Sherman Hydra-Loop provides * Easy oil filter accessibility saves time, elim- 


hydraulic pewer at both ends of tractor inates work, simplifies maintenance. 


simultaneously. 
*& Lightning Detach frees tractor for other %*& 2800 Sherman dealers throughout U. S. 


jobs in two minutes without special tools. and Canada assure you of prompt parts 
*% Dirty Filter Indicator guarantees maximum and service for dependable and economical 
all-around performance. operation. 


AND ... for the first time, the all new Sherman Loader is available as companion equipment. With 
2000 Ibs. lift, 4000 Ibs. breakaway capacities. (2500 lbs./5000 Ibs. for Ford Industrial or Fordson Power 
Major tractors.) The improved Panther and new Loader give you an excavating-materials handling 
unit that outperforms, outmaneuvers any comparable equipment on the market today! 


SHERMAN PRODUCTS, INC. 
See 3200 W. 14 Mile Rd., Royal Oak, Mich. 





SHERMAN = PRODUCTS 


Please send me Bulletin No. 1594 on the Sherman 
Panther Power Digger and All New Loader. 











POWER DIGGERS «+ LOADERS + SOIL WORKING TOOLS 


SHERMAN PRODUCTS, INC. Name 
Royal Oak, Michigan ia 








City 
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the new 
Burroughs 220 
high speed 
printer system 


prints as fast 
as it thinks 


and can select 





what it says 











Cut your volume printing jobs down to size with the new Burroughs 220 High Speed Printer System. Printing up 
to 1500 lines per minute, this transistorized system operates on-line directly from the 220 Computer, or can be 
fed off-line from one or two 220 magnetic tape files, freeing the computer for other tasks. Built-in magnetic core 
memory automatically stores, edits and prints out data in whatever format you need. It selects, deletes or merges 
information to produce neat, legible documents. . . reports, insurance premium notices, data reduction tabulations, 
utility bills, labels, bank statements, or whatever you require. All computer editing steps are eliminated, saving 
you valuable computer hours in obtaining printed information. This new printer system makes the Burroughs 
220, already the most advanced computer in the medium price class, an even faster, more versatile data process- 
ing system for business and scientific applications. It is only a part of Burroughs’ complete line of advanced data 
processing systems...all in production...now at work in hundreds of installations...and supported by a nation- 


wide team of computer specialists. Write for Bulletin No. 5221, ElectroData Division, Pasadena, California. 


Burroughs Corporation “NEW DIMENSIONS/in electronics and data processing systems” 
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Which of these common 
fire hazards threaten you? 
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PUMPS 


If your plant has one or more of these common fire 
hazards, ordinary fire protection may not prove ade- 
quate! You also need special fixed-type protection 
that constantly guards specific highly hazardous areas! 

C-O-Two Fire Extinguishing Systems are specially 
designed for closed or partially-closed spaces in which 
highly flammable liquids or solids are manufactured, 
handled or stored . . . or where there is fixed or rotat- 
ing electrical equipment. The C-O-Two line includes 


SYSTEMS 
Typical bank of C-O-Two Systems —/ 
carbon dioxide cylinders. 


44 


acerca 
Oo + 
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SWITCHGEAR VENTILATING pucTS 


dependable, high-quality carbon dioxide, dry chemi- 
cal or foam systems to extinguish fire, plus detecting 
systems to detect and locate fire automatically. 

Your experienced C-O-Two representative is well 
qualified to carefully analyze all special hazards. Be- 
cause he offers the industry’s largest line of fire protec- 
tion products and services, he can make equipment 
recommendations without prejudice. Each C-O-Two 
System is carefully engineered and manufactured... 
and C-O-Two will also expertly install the system, if 
desired. 

Why not review your common fire hazards now? If 
protection is either lacking or inadequate, you can 
confer at no obligation with your nearby C-O-Two 
Industrial Fire Protection Engineer! Call him today 
at these offices: 


products of 
THE FYR-FYTER COMPANY 


ATLANTIC COAST REGIONAL OFFICE 
P.O. Box 750, Newark 1, New Jersey 
CENTRAL STATES REGIONAL OFFICE 
221 Crane St., Dayton 2, Ohio 
PACIFIC COAST REGIONAL OFFICE 
132-140 Hawthorne St., San Francisco 7, California 


BRANCHES: Atlanta, Baltimore, Boston, Chicago, Dallas, Dayton, 
Detroit, Los Angeles, New York, Newark, Philadelphia, Pittsburgh, 
Portland, Rochester, San Francisco, Seattle, Toronto (Ontario). 
Representatives and Distributors in all principal cities. 
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BIDDING POWER! 





Fad 











MASSEY- FERGUSON'S 
DAVIS BACKHOE 


pays off where others balk! 


Increase your power to bid on the more profitable 
backhoe jobs — ones that an ordinary backhoe can’t 
handle. You can do it with the powerful Massey- 
Ferguson Davis 220. 

This rugged unit has 14,000 pounds breakout power. 
Tears through hard or frozen ground and blacktop. Its 
high operating pressure (2150 psi), extra large bucket 
cylinder, 200° continuous operating arc, easy-to-operate 
controls, and direct-to-the trench vision let you work 
faster and more accurately than with any other backhoe. 


Of course its unique ability to dig flush alongside 
walls or fences will definitely put you “in” where others 
can't compete. And, it can work in cramped quarters — 
at right angles to the tractor. 


Gets Ready to Dig Fiush 
In Less Than &S Minutes 


’ Exclusive Hydra-Slide positioning lets you 
It uses the same hydraulic system as the famous shift mast, boom, and seot from center to 


Massey-Ferguson Davis Loader. Both are designed as side in a matter of minutes. Notice the 
integrated attachments to Massey-Ferguson’s Work Bull operator always stays in line with the 
202 and 204 Industrial Tractors —by far, the most trench for unparalleled vision. 

popular tractor-loader-backhoe rig today! 


Why Wait? Set a Date — Weill Demonstrate! 


.MASSEY-FERGUSON INDUSTRIAL DIVISION 
Block 1000 South West Street + Wichita 13N, Kansas 
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Union Centralized Transport Control pays 


oe ee wae 





LOS ANGELES CONTROLLING OFFICE—The heart of 
the whole operation is in Los Angeles where one man 
at the control console can supervise the operation of 


four unattended pump stations 643 to 804 miles away. 
The operator has complete information before him 
showing conditions all along the line. 


Output Terminal 














Unattended Boos Pump Station 


REMOTE CONTROL—Either pumping unit 
at any one of the four booster stations can 
be started or stopped from Los Angeles. 
The sequence in opening and closing valves 
and starting and stopping pumps is all 
handled automatically and correctly by the 
control system. 
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off for Southern Pacific Pipe Lines 


Push a button in Los Angeles 


and tour pump stations throb into action 


out on the desert over 6OO miles away 


Union Switch & Signal equipment controls operating sequence 
and telemeters operation of 33,000 bbi/day products line 


LEXIBILITY and fail-safe operation are the keynotes 

of the new pipeline system operated by Southern 
Pacific Pipe Lines, Inc. The line is used to transport 
refined products such as gasoline, jet fuel, diesel oil, 
etc., from El Paso, Texas, to Tucson and Phoenix, 
Arizona. All Centralized Transport Control equip- 
ment for four unattended booster stations was sup- 
plied by Union Switch & Signal. 

ReMOTE or Loca: All four booster stations are 
normally controlled from Los Angeles. Any station 
can be controlled locally, when desired. In any case, 
continuous pressure and suction readings are dis- 
played on the console at Los Angeles and automati- 
cally recorded every fifteen minutes by an automatic 
typewriter. Any malfunction, at any point in the sys- 
tem, is indicated on the console. The equipment af- 
fected is shut down automatically and cannot be 
started again until the trouble has been cleared. 

COMMUNICATION: Four telegraphic-type communi- 
cations lines, owned by Southern Pacific, are used to 


transmit control codes to the stations and telemetered 
information back to Los Angeles. Each line serves one 
station. An additional commercial communications 
line serves as a stand-by for all four stations. Signals 
are coded to prevent noise or interference from caus~ 
ing faulty operation or indication. 

Maxmum Erriciency: The Centralized Control 
system, designed and installed by Union Switch & 
Signal Division of Westinghouse Air Brake Company, 
cuts down the chance for expensive error. It keeps the 
Southern Pacific Scheduling Department in Los 
Angeles informed, at all times, of exactly what is 
happening in the field. It speeds operation, adds secur- 
ity and reliability. 

Union Switch & Signal has designed matiy success- 
ful custom systems for pipeline companies. And now 
out of that experience, it has developed standardized 
central contro! systems that cut costs, add flexibility, 
and save space, as well as making pipeline control ex- 
tremely reliable. 


“Aroneews in Pubh-Button Science” 


UNION SWITCH & SIGNAL 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY —— 
PITTSBURGH 18, PENNSYLVANIA 











ae a? 


LORDSBURG DEMING 





Unattended Booster Pump Station Unattended Booster Pump Station Unattended Booster 


LOCAL CONTROL—Operation also 
controlled automatically at the 

tion. Or the station can be run 

The choice is up to the local 

Los Angeles always knows 

contro! is being used and a 

a@ continuous flow of system information 
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“need for pipe lines in gathering service. It’s easy to- 
handle and install. The spiral-lockseam provides 
extra strength against collapse . . . greater 

safety in absorbing shock loads, stresses and 
strains. Diameters from 4” to 30” to meet _4 ig 
requirements. Pipe ends of standard Pa 
weight thickness can be furnished. 

Write for Bulletin No. 59 / 

or call our distributor. e A 


NAYLOR 
PIPE area 


1232 East 92nd Street, Chicago 19, Illinois 
Eastern U. S. and Foreign Sales Office: 60 East 42nd Street, New York 17, N. Y. 











EXCLUSIVE DISTRIBUTORS IN MID-CONTINENT AND GuiF coast areas: MID-CONTINENT SUPPLY CO. ~- Fort Worth, Texas and Branches, 


43 THE OIL AND GAS JOURNAL 





cost-cutting 
jas boosters 


In a recent 12-month period, Sunray Mid-Continent Oil Company 
installed 11 “packaged” gas compressors, each dependably 
powered by a White Superior gas engine. Every day 4050 HP 
from the Superiors drives compressors that deliver 37,475,000 
cubic feet of gas for Sunray’s expanding gathering program! 


Throughout gas and oil fields, rugged, compact Superior 

engines are proving economical, both in purchase price and 
operating costs. For example, because of the ability of 

Superior engines to deliver required HP at low speeds, the 
engines are directly coupled in engine-compressor pack- 

ages. This eliminates the need for expensive gear reducers, results 
in smooth continuous performance and low fuel consumption. 


Superiors’ extreme design simplicity, precision construction 
and many advanced engineering refinements reduce maintenance 
and repair and greatly prolong engine life. 


Superior engines are available in diesel, dual-fuel and gas 
engines from 190 to 2150 HP and in portable or stationary 
generator sets from 150 to 1500 KW. Get complete 
information from leading oil field distributors, White oil field 
representatives, or through White Diesel Engine Division. 


- 


Sunray Mid-Continent expansion program includes 11 new Superior-powered compressors 


SEPTEMBER 21, 


} 
i 
| 
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Superior 8G-825 eight-cylinder 
gas engines driving gas boosters 
at Sunray’s West Moore Field, 
Cleveland County, Oklahoma. 
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White Diesel 
WHITE DIESEL ENGINE DIVISION 


THE WHITE MOTOR COMPANY 
Plant and General Offices: Springfield, Ohio 
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You can depend on purchased electric power for 
ERR ee 


REMOTE CONTROL 


Remote-controlled crude station with three 1250 hp and one 200 hp electric motors 


This remote-controlled crude station is typical of the modern 
trend in electrification. [n addition to the four electric motors, the 
valves and sump pump are all controlled from a town some distance 
away. This installation is dependably served with utility electric power 


and a fine example of adaptability of purchased power to remote control. 





For pipelines, as well as for producing fields and refineries, you can 
always depend on utility electric power. See your nearest utility electric 
power company for assistance or write the Petroleum Electric Power 


Association. 


J ; 
Porchased Electric Lower saver money anfiower, maintenance and serve you teller automatically 


Petroleum Electric Power Association .o. sox 35006. DALLAS 35, TEXAS 
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AE-Lenkurt 


HAS EVERYTHING YOU NEED 
FOR SYSTEM-WIDE 
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COMMUNICATIONS 


Lenkurt Microtel provides maximum channel 
capacity per dollar, plus high-quality trans- 
mission ... allows more protection against 
fading. 

For instance, with Lenkurt 45BX Carrier, a 
single 6000-mc Microtel unit can accommo- 
date from 4 to 264 voice channels. Channels 
may be dropped or inserted at any point. 


Lenkurt Microtel has the additional advan- 
tage of being economical in operation. Power 
consumption is less than 300 watts. An 
advanced type of automatic frequency con- 
trol dispenses with the need of crystal ovens 
or blowers. With the use of r-f circulators, 2, 


Yuna 
—\ “awe 


‘Y 


D<Deg 
ee 


ALL YOUR 
COMMUNICATIONS 
NEEDS 
FROM ONE 


\ 


DEPENDABLE 
SOURCE 


4 


Microtel Microwave equipment, for instance— 


3 or 4 Microtel terminals may be operated on 
a single antenna system. 


Whether your expansion program calls for 
carrier, microwave, data transmission or su- 
pervisory control, AE-Lenkurt has the equip- 
ment, plus the engineering teams and talent, 
to handle the project from start to finish. And 
AE-Lenkurt services are tailor-made to your 
requirements. 


For more details on packaged planning and 
services, call your Automatic Electric repre- 
sentative, or write the Director, Petroleum 
Sales, Automatic Electric Sales Corporation, 
Northlake, Illinois. 


AUTOMATIC ELECTRIC 


Subsidiary of 


GENERAL TELEPHONE & ELECTRONICS 
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DRESSER-IDECO 
DRESSER DYNAMICS COMPANY 
DIVISION steel structures 
advanced scientific research and buildings 


DRESSER MANUFACTURING 
DIVISION 


=< 
Permetic Seal\\ 
. anwyge ever co.” 
HERMETIC SEAL 
TRANSFORMER CO. 
electronic transformer 
development-manufacture 





STRIES, IC. 


Ol * GAS 
EQUIPMENT AND | CHEMICAL 


TECHNICAL SERVICES | ELECTRONIC 
INDUSTRIAL 


P. 0. BOX 718 © DALLAS 21, TEXAS 








CLARK 


| 5 5 % 
DRESSER 
ar \ | 


MANUPACTURING 
pivisten 


A graph of gas compressibility factors veiling the face of an imaginative man, at left, 
thematically shows the complexities of the tremendous task of moving the nation’s daily 
production of natural gas to virtually every community. The Dresser companies are 
leaders in the manufacturing of vital equipment for all phases of this vast gas industry. 
Throughout the free world’s oil, gas, chemical and electronic industries, Dresser 


products and technical services have long been known as the standard of comparison. 
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LANE®JWELLS hageobar. AGUAS, ty Sealy. SIE, plete 














MAGNET COVE ROOTS- CONNERSVILLE secon eens SOUTH WESTERN 

BARIUM CORP. PACIFIC PUMPS, INC. BLOWER DIVISION INDUSTRIAL ELECTRONICS WELL SURVEYS, INC. 
LANE-WELLS COMPANY drilling mud pumps of various blowers, meters, roc a ite a seismic and nuclear and 
technical oilfield services and chemicals types vacuum pumps oilwell drilling tools electronic instruments electronic research 
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NOW ! Direct connecting service from EDMONTON ry CALGARY 
Texas and Oklahoma via Western Airlines to and Casper, Wyoming 








Braniff serves 
“bom U.S.A. and 
South American oil fields 


».aS no Other airline does\ 


IPR oni 


General Offices: Dallas, Texas 








NEw Gardner= 
Denwer Drawworks 


... ready to run with LINK-BELT FR® Roller Chain 


LINK-BELT IS PROUD TO ANNOUNCE that Gardner- 
Denver is using Link-Belt Fatigue Resistant Roller Chain 
on their new 2100 drawworks! Fortified against fatigue, FR 
roller chain helps this rig achieve 
; eo, smoother going the entire trip—faster 
ee ae hi y >) penetration, more on-bottom time, un- 
fet matched durability for noisting service. 
g i ' Sat Link-Belt’s FR process increases 
@ fit ® Pe _ i @ a) acl i ' strength where it’s needed most—the 
dlls critical sidebar areas most vulnerable 
; ' ct ie to fatigue failure. By compressing the 
ih _ i s _ ei q a © metal around pitch holes, FR greatly 
_— cr raises the chain’s endurance limit . . . 
<a f === | assures non-stop drilling through the 
toughest formations. 
Welcome, Gardner-Denver! We’re honored to be your 
power transmission partner. 


BELT 


15,150 


ROLLER CHAINS AND SPROCKETS 


LINK-BELT COMPANY: Indianapolis 6, Houston 1, Dallas 2 
Tex., New Orleans 16, Shreveport, La., Angeles 
bello), Scarboro (Toronto 1 ); Ex; 

Distributors in All Fields. 


SEPTEMBER 21, 1959—VOL. 57, NO. 39 





SAVE 4 MEN...1 TRACTOR... 
WITH GARDNER-DENVER 


Centralized remote controls 
Hydraulic positioning 
I2' drill feeds 
4" and 4'2" bore drills 


High-torque feed motors 


Drills four holes at atime 


Team up your ‘‘Quadril’”’ with the Gardner-Denver 
RP900 rotary portable compressor. It’s built to deliver 900 
cfm in all climates, altitudes and weather. Water-oil cooled. 
Clutch prevents cold-weather “‘dry starts’’ . . . permits com- 
pressor oil] to be warmed before engaging compressor. 
*THRIFTMETER’’® fvel control saves gas . . . wear and 
tear on engine and compressor. Easy-to-get-at parts simplify 
field inspection and maintenance. Write for Bulletin RC-1. 


Keep your spread on the move over rough, 
rocky ground with the Gardner-Denver ‘‘Quad- 
ril’”’*. The ‘‘Quadril”’ will ride a side boom any- 
where . . . drill four fast holes at a time with one 
man at the controls. 


The unit has completely hydraulic positioning, 
plus centralized remote controls for each drill and 
feed . . . for blowing and hole cleaning. Center to 
center distance between drills adjustable to 40”. 
Holes of 12’ depths can be drilled without a steel 
change . . . locked-in chuck and ring seal shank 
prevent dropped steels and assure better hole 
cleaning. 

And the “‘Quadril” saves time, equipment and 
manpower . . . eliminates tractor, tractor oper- 


ator and two drillers needed for twin-type drill- 
ing methods. Write for bulletin. 


*Trade-mark 


What it takes to drill four blast holes 








USING A GARONER-DENVER “QUADRIL 


| 
| 
4 
| 

















PERATOR 2 TRACTOR OPERATOR 








A MAN ON 


Gardner-Denver equipment specialists know 
there’s no substitute for keeping up to date on 
equipment performance firsthand —in the field. 
At Gardner-Denver there’s no substitute for 
men—our 100-year philosophy of growth. 
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GET ROCK OU 
“QUADRIL” 
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SER-Dp EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 


‘th GARDNER - DENVER 


Gardner-Denver Company, Quincy, Illinois 
In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Ave., Toronto 16, Ontario 
Gardner-Denver Export Division, 233 Broadway, New York 7, N. Y. 
Oil Field Offices: Casper, Cleveland, Columbus, Corpus Christi, Dallas, Denver, Durango, 
| 1959 | Edmonton, Ellinwood, Evansville, Houston, Huntington, Jackson, Kansas City, Lafayette, 
Los Angeles, Mexico City, New Orleans, Odessa, Oklahoma City, Pittsburgh, San Francisco, 
Shreveport, St. Louis, Tulsa, Wichita, Winnipeg 
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GARDNER-DENVER uses 


Waukesha LRORB 2894 cu. in. gas engine, 6-cyl., 8Y2 x 8'/-in., 
POW ' Re powers 2-stage RX Gardner-Denver gas booster package unit. 


All the proven features that insure long engine life 

and the ability to withstand overloads, and that 

result in low maintenance costs and economical op- 

eration, are built into these Waukesha engines. . . 

from precision-counterbalanced rugged crankshafts; 

pistons, rings, and rod and pin assemblies in matched 

sets, to built-in automatically lubricated governors 

and big capacity cooling and oiling systems. The line : p 

is complete; you can get exactly the right power ee «2 
for your needs. You cannot buy better engines for Waukesha WAKB 1197 cv. in. gas engine, 6-cyl., 6% x 6'-in., 
continuous heavy duty compressor operation. powers 2-stage RX Gardner-Denver gas booster package unit. 


Send for engine bulletin 1699 
Near Graham Fox Field, 
Oklahoma, Waukesh 
WAUKESHA MOTOR COMPANY, WAUKESHA, WIS. 145-OZB 817 ex. tn. gus 


a ee 
NEW YORK TULSA LOS ANGELES engine, 6-cyl., 5¥x6-in., 
powers single stage RX 


F Ww , Wisconsin, and Clinton, lowa Gardner-Denver gas 
booster package unit. 
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\, AND MAGCOBAR 
> HOW ENGINEERING CUT 
% DRILLING COSTS 


In a West Texas Well, Magcobar Engineers 
put a film here to make 


net savings of $4.87 per foot 


? 








BIT LUBE-WATER i 4919-7272 


¢ 
le / 
ii 
y, ROTATING | WEIGHT 
INTERVAL | “WouRS | ON BIT 





4936-7270 























You are always sure of getting every cost-cutting 

advantage with Magcobar. Here’s why: The Magcobar Mud 

Engineer combines a thorough knowledge of drilling fluid chemistry 

with experience in your drilling area. This background—plus the top mud 

lab in the country—gives new dimension to the finest and most complete 

line of drilling mud products. What does this mean to you? The highest level 

of product performance to cut your drilling costs. 

Here’s proof of actual savings using Bit Lube (E. P. Additive for Mud). The table 

shows a drilling cost comparison in the Brownfield, Texas, area. 

The Bit Lube well was drilled for $4.87 per foot less than the offset well. 

Total savings in bits, trips, and drilling was $13,420. 

Bit Lube and emulsifiers cost $1,940; a net saving of $11,480! 

Bit Lube forms a tough protective film to reduce friction and to increase bit bearing life under 
extreme pressure conditions. It works best with high weight on the bit and fast rotary speed. Bit Lube and 
Magcobar engineering may be the answer to your bearing failures. 

Bit Lube is only one of Magcobar’s many answers to the problem of high drilling cost, a problem 
that demands the right answers. You'll find that the right products used right 

by Magcobar can cut costs on your next well, too. 


MAGNET COVE BARIUM CORPORATION Magcobay 


HOUSTON, TEXAS DRILLING MUD SERVICE 


Another Well Done 
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HONEYWELL 
FRACTIONATOR REFLUX ANALOG COMPUTER 





Honeywell “Frac’’ unit is easy to use and maintain 


Standard Honeywell components 


Standard Honeywell strip chart case 
Simple, easily accessible connections 
Chassis pulls out for front-of-case servicing 
COMPONENTS 
P Transmitter (miilivolt-to-pressure) 
Fully transistorized 
Continuously sensitive to temperature change 
Constant voltage supply 
® Simple span and zero adjustments 
Pressure selector and test pressure gage 


@ Provide check of all pneumatic pressures within the computer for 
simplified trouble shooting. 


By-pass switch 


@ Permits switching from internal to external reflux flow measurement 
and control. 





Overhead Product 





















































Accumulator Accumulator 


Fractionating 


rh 


SOLUTION—"FRAC”* Controller System-—The "FRAC" 
Controller measures differences in temperature of over- 
head product and external reflux flow of fractionator 
Column. It computes, records and maintains best “Internal 
Reflux Flow Rates” by adjusting external reflux flow rate 
to get most efficient Fractionator Column operation. 


Fractionating fi 














External Reflux 


Column} 
a External Reflux Product —_ 
Hee oS 








PROBLEM with existing system of controlling 
Fractionator—Column is upset when (1) temperature of 
overhead product is indirectly affected by varying atmos- 
pheric conditions, and (2) temperature of cooling medium 
to overhead product condenser varies. 


New Honeywell “FRAC”™ Controller 
Stabilizes fractionating column operation 


e Easily Installed and Maintained by Present Instrument Technicians 
e Savings Realized Justifies Installation 


e Tamper-proof Design 


Less reboiler heat is required, because large surges 
of internal reflux that would lower temperature 
are eliminated. Reduction in off-specification 
product minimizes re-runs and the need for inter- 
mediate storage. Quicker on-stream time allows 
fuller use of equipment. Closer control permits 
fractionator to operate closer to the flooding point. 


This new Honeywell control system immediately 
adjusts column operation to the effects of ambient 
temperature on overhead product condenser and 
external reflux. It continuously computes internal 
reflux flow, to maintain the most efficient, eco- 
nomical fractionating tower operation. 


The new method, originally developed and licensed 
by Phillips Petroleum Company, utilizes a simple 
Honeywell analog computer employing standard 
industrial electric and pneumatic instrument 


components. 


In correcting instantly for temperature deviation, 


the new control system offers many economies. 


*Fractionator Reflux Analog Computer. Trademark, Minneapolis-Honeywell Reg. Co. 


Elimination of condenser temperature controls re- 
duces both equipment costs and maintenance. 


Get complete details from your nearby Honeywell 
field engineer. Call him today . 
your phone. 


. he’s as near as 


MINNEAPOLIS-HONEYWELL, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. 


Honeywell 


HONEYWELL 
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NOW YOU CAN STANDARDIZE WITH THE 


all purpose power line 


(20 TO 1650 H.P. IN ONLY 3 CYLINDER SIZES) 


. and get all the benefits of GM Diesel standardization in any type of equipment built by over 250 leading manufacturers 
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Standardization with GM Diesel engines GM Diesel covers the power spectrum— 


Operators who standardize on GM Diesel 
pays off big for oil men because fast-step- 20 to 1650 H.P. with only 3 cylinder sizes power need stock, at most, only 3 sizes of 


wearing parts—maintain full protection 


ping, 2-cycle “Jimmy” Diesels power the —compared to the 5 to 10 cylinder sizes 
with the smallest investment in spares. 


finest equipment—get work done faster. which other Diesel manufacturers use. 


* PARTS AND 
“SERVICE 
- WORLDWIDE 


, DETROIT DIESEL ENGINE DIVISION 
$n Canada; GENERAL MOTORS DIESEL LIMITED, London. Ontar . GENERAL MOTORS, DETROIT 26. ved ; 
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Continental-Emsco 


D+B8 HEAVY DUTY 
STROKE THRU 
SUBSURFACE PUMPS 


.. designed for pumping deepest wells 
and wells with severe operating conditions 


Sand, gyp and paraffin are swept out of the barrel with each plunger 
stroke in these pumps. This prevents foreign matter from freezing 
the plunger in the barrel tube. Uniform wear of the complete barrel, 
achieved by the stroke thru design, makes practical the insertion of 
an oversize plunger for longer barrel life. A regular pump design 
forms “rings” of unworn metal at each end of the barrel which 
prevents the use of oversize plungers. D+B Stroke Thru design 
eliminates this problem. 

Extension collars make up flush with tube shoulders to cover and 
protect threads against accelerated failure caused by corrosive fluids. 
This D+B design also provides greater strength, where high internal 
pump pressures are encountered. 

Extra strength required for deeper pumping is built into these 
pumps by increasing the barrel tube wall thickness and by simple 
design. Thicker walls also wear longer in severe abrasive wale, 
regardless of depth. 

D+B Heavy-Duty Stroke Thru pumps are typical of the designing- 
for-a-specific-application that so characterizes D+B engineering 
concept. Talk to your D+B specialist first..37 D+B subsurface 
pump types with over 700 variations give you a wide selection.. 
a way to more economical pumping. 


Connection 
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/ —— 


| ane 
Tube 


(See 
Detail 
Drawing) 
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PLUNGER TRAVEL 


strokes Beyond Ba 
; th Top and Bott 


For Service that Sings.. Equipment that Hums..Go.. 





CONTINENTAL- EMSCO 


ey Serving the Oil and Gas Industries 
. Worldwide 








CONTINENTAL-EMSCO COMPANY @ A Division of The Youngstown Sheet and Tube Company © General Offices Dollies, Texos 
Export Division: 30 Rockefeller Plaza, New York, N.Y. © Continental-Emsco Compony Limited @ General Office: Calgary, Alberta, Conede 
Continentol-Emsco Company C. A. Caroces, Venezuela * Plants: Houston and Gorland, Texas; St. Albans, Herts., England © Representatives in All Principal Oil Fietds of the WN otk 


P902 





NOW...FOR GENERAL INDUSTRIAL USE 





FOR HANDLING 
SOLVENTS « FUEL OILS ¢ LUBRICATING OILS ¢ CHEMICALS ¢ ALKALIES 
The complete Deming Rotary Pump line is now available in sizes ranging from 
¥%" through 8” for pressures to 200% and capacities to 1050 gallons per minute. 


You'll want to know more about the Deming Rotary Pump line! Send today for 


complete descriptive literature. 


the DEMING co. 


903 BROADWAY . SALEM, OHIO 





Send me amie 
Literature on 

the Deming 

Rotary Pump ADDRESS a. 
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Pipe Mill Name 


another first in customer service by Hill-Hubbel// 


Hit-Hubbetr’s latest development, Data Tape, will provide more efficient 
inventory control through positive pipe identification. 


The Tape is stamped at regular intervals with coded intelligence which 
identifies the pipe’s manufacturer, wall thickness and chemistry. It is 
spiral-wrapped between the final coating or wrapping and the kraft paper. 
Hence, at a later date any cut length can be identified by merely tearing back 
the kraft wrapper far enough to uncover a code marking on the Tape. 

Data Tape is available upon request at no extra cost. 


This new development is another assurance of Hill-Hubbell leadership in 
customer service and long run pipe protection. On your next job specify 
Hill-Hubbell — the name synonymous with quality in coated-and-wrapped pipe. 


Identification of pipe is 
simple . . just tear 
back kraft wrapper until 
code marking is uncov- 


me ered on Data Tape 





Specify Hill-Hubbell wrapped pipe on your next job... 


VIiston OF GENERAL PACIFIC CORP. 


CLEVELAND 18, OHIO: 


3091 MAYFIELD RD. > YELLOwsTOoNe 2-7535 





Coating craftsman points 
to spiral-wrapped Data 
Tape which adheres to 
pipe even after kraft 


wrapper is removed 

















Nordberg engines are a sound investment in long term pipe line power. 


Consult Nordberg on your crude, products or gas pipe line programs. 


NORDBERG MANUFACTURING COMPANY 
MILWAUKEE 1, WISCONSIN 


ATLANTA ° CLEVELANE ° ALLAS . ULUTt . HOUSTON * KANSAS CITY . MINNEAPOLIS 
NEW YORK . ST. LOUIS . SAN FRANCISCO -« TAMPA 


WASHINGTON . : VANCOUVER . JOHANNESBURG od LONDON e MEXICO D. F. 





CHECK THESE ADVANTAGES OF 
THE POTTERMETER 


1 MOVING PART 
PRESSURES, Unlimited 
TEMPERATURES, —455°F. to + 1500°F. 


STANDARD CONSTRUCTION, Type 316 stainless steel : 





Pottermeter utilizes a hydraulic principle to suspend its turbine- 
type rotor in an axial “floating” position. No thrust bearing. 
Without thrust friction, the rotor responds instantly without 
slippage at a spin-rate governed by, and accurately propor- 
tional to, the velocity through the pipe. An Alnico magnet in 
the rotor produces an electric signal which operates readout 
or control equipment as required for indication, recording or 
automation. Compared to positive displacement meters, rel- 
ative simplicity, freedom from wear and smaller size cuts 
costs, especially for higher capacity requirements. 


Potter-Bowser engineers gladly confer with petroleum sys- 
tem engineers on invitation to provide detailed informa- 
tion on metering equipment to meet exact requirements. 





ELECTRONIC READOUT EQUIPMENT, To specifications 


FRICTIONAL RESISTANCE, Virtually nil 
STOP-START, Instantaneous 
ACCURACY, Unexcelled 
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wavelength fro ANYWHERE fm nAlIRCOM 


Why Phiico has been 
selected to modernize 
the world's largest 


communications system 


AIRCOM is the vast, global network of elec- 
tronic communications that links every base, 
outpost and aircraft of the U. S. Air Force. It 
is the world’s snost extensive integrated com- 
munications system 

Recently awarded the contract to modernize 
and expand AIRCOM, Philco was selected by 
the Air Force for its proven ability in systems 
management and its extensive experience in 
global communications. 

The modernized AIRCOM System will uti- 
lize advanced techniques in both point-to- 
point and air-to-ground communications. It 
will provide greater traffic capacity, maximum 
reliability and complete compatibility of all 
USAF communications equipment. 

In the world of advanced electronics . . . in 
communications, data processing, missiles, 
satellites, weapons systems and radar. . . look 


ahead and you'll choose Philco. on 


I 
PHILCOR 
® \ 









GOVERNMENT & INDUSTRIAL DIVISION 
4700 WISSAHICKON AVE., PHILADELPHIA 44, PENNA. 














Idea from a cosmetic bottle 


lotion made from Evans 
Chemetics’ thioglycolic acid comes to 
consumers in a bottle. A glass bottle. 
That set Evans to thinking: if glass pre- 
vents conti imination in packaging, why 
can’t it do the same job in processing? So 
they installed a Goulds-Pfaudler glassed 
pump. In it, glass is permanently fused 
to metal at every surface that contacts 
the pumpage. Result? Where expensive 
alloys were required to prevent contami- 
nation during processing, now smooth 
glass does the job . . . better! Maintenance 
and replacement problems ended too— 
for a full year after installation! Write 
for Bulletin 725.2. 


Cold wave 


Tandem-mounted pump idea 


Here’s where it might pay you to put all 
your eggs in a single basket! One oil re- 
finer set up four Goulds pumps in tan- 
dem, powered the whole works with one 
steam turbine. Advantages? The com- 
bined total horsepower allowed selection 
of a more efficient large turbine with re- 
duced steam consumption—plus elimi- 
nating 3 turbines, bases and foundations. 
The two Goulds Fig. 3405 pumps in the 


PUMPAGE 


Goulds’ news about pumps for process industries 


Largest and smallest 


The man dwarfed by the giant pump is 
a Goulds Application Engineer. Look 
closer. He’s holding another pump, 
small enough and light enough to be held 
in one hand! His assignment: select the 
right pump for your specific need from 
all the pumps that fall within the range 
of Goulds’ largest and smallest pumps. 
For instance—want to move a /ot of 
liquid fast? That big job does it at 40,000 

GPM! Need a small, stainless steel 
pump that you can use 24 hours a day 
for chemical circulating or transfer work? 
Get as little as 1 GPM with the little 
pump. Cut pumping costs with the right 
pump for your job. 





center handle rich oil at 300 and 375 
GPM respectively, with heads of 211 
feet. At the left is a Goulds Fig. 3405 
that pumps 600 GPM of lean oil at 248 
ft. head. ane, on the right is a Fig. 
3755 for supplying still reflux at 155 
GPM and a head of 149 feet. All pumps 
and the turbine are mounted on a com- 
mon steel base. 


GOULDS @ PUMPS 
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Pump with a built-in “steam bath” 


When fat is a problem—try a steam 
bath! The steam bath we’re speaking of 
keeps fats, wax, paraffin and other low- 
melting point solids fluid in your pump- 
ing system. It’s “‘built-in’”’ on the Goulds 
Fig. 3715 chemical pump to maintain 
high process temperatures—right at. the 
pump. A steel steam jacket of full casing 
diameter keeps all the liquid in the pump 
hot. Can be furnished with new, or added 
to existing, pumps. You pump low melt- 
ing point fluids or saturated salt solu- 
tions without “freezing’’—to reduce 
down time in your operation. Write for 
Bulletin 725D17. 





GOULDS HEAVY DUTY VERTICAL PROGESS PUMPS 


News about vertical process pumps! 


Here’s a complete rundown on what’s 
new with heavy-duty vertical process 
pumps for handling corrosive liquids in 
the chemical process and allied indus- 
tries. In many applications in the proc- 
ess field, the use of vertical pumps for 
transfer or other services offers many 
advantages. Advanced design provides 
for wet pit, dry pit and tripod-mounted 
pumps with maximum interchangeabil- 
ity of parts. These booklets list them all 
—and they’re yours free. Just send to 
Goulds for your copy. Write Goulds 
Pumps, Inc., Dept. OG-99, Seneca 
Falls, New York. 
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larger volume 


374 miles of looping spans midwest...swel/s 
main line capacity for average day by eighty 
million cubic feet of natural gas 


During July, Wisconsin and Michigan gained an 
added eighty million cubic feet of natural gas daily 
— through new loops paralleling Michigan Wiscon- 
sin Pipe Line Company’s main line. Between the 
Laverne field in Harper County, Oklahoma, and the 
W. G. Woolfolk Station near Big Rapids, Michigan, 
374 miles of 24-inch pipe were laid — all furnished 
by A, O. Smith. 

For almost 30 years... A. O. Smith line pipe has 
always been manufactured to a high standard of 
quality . . . precisely controlled at every step 
of production, That’s why A. O. Smith pipe, 
made and installed in 1928, is still in 
operation. That’s why so much A. O. 

Smith pipe is found in every 
important pipeline project. 


'NDIANA 
ILLINOIS 


MISSOURI 


? 


a 
Through research Aa . .@ better way 
ain AO.Smith 

aa! eR 


ad TUBULAR PRODUCTS DIVISION 
ae Milwaukee 1, Wisconsin 


KANSAS 


. — 


Ps 
x engl et a 

<<“ 0 Chicago 3 * Dallas 35 « Houston 2 © Los Angeles 17 * Midiand 5, Texas * New Orleans 12 
«lle - New York. 17 « Tulsa 3 * A. 0. Smith INTERNATIONAL S$. A., Milwaukee 1, Wis., U.S. A. 
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FOR PIPELINE BOOSTER STATIONS... 


2-CYGLE DEPENDABILITY, 2-CYCLE 
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SIMPLICITY IN A V-TYPE ENGINE! 
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READ 
HOW 


CLARK 
DOES 
IT! 











re Gas Engine 


MORE POWER 
GREATER DEPENDABILITY 


This is the TPV — the Clark answer to the challenging need 
for greater dependability and availability in pipeline engines. 
Several years in development, the turbocharged, 2-cycle 
TPV gas engine packs huge amounts of horsepower into a 
compact, rugged, V-design. Even more important, it features 
the same dependability, simplicity and low maintenance 
inherent in all Clark 2-cycle machines. 

Many major features and components have already been 
thoroughly field proved in the Clark TLA gas-engine-driven 
compressor. For example, the TPV has the same bore and 
stroke, the same basic turbocharger, a similar low BMEP 
rating. Compared to other engines with high operating stress, 
the TPV has unusual reserve capacity to handle the emer- 
gency peak demands encountered on gas transmission pipe- 
lines. At normal loads, the low stress factor eliminates 
excessive maintenance. 

You'll save in every way — initial cost, installation, housing 
and operating expense. For conclusive proof, check these 
exclusive benefits to you: 

UP TO 40% LESS PARTS — Clark 2-Cycle simplicity and 
reliability cuts replacements to a minimum. 

UP TO 33% LOWER BMEP — Rugged Clark construction 
plus low operating stress (110 BMEP) mean far longer life 
plus unusual reserve capacity. 

APPROXIMATELY 40% THERMAL EFFICIENCY 


74 


WIDE, SAFE SPEED RANGE —No dangerous harmonics 
in the 250-360 rpm range. Permits wide loading flexibility. 
MAINTENANCE DRASTICALLY REDUCED — Lower 
frame loading, lower piston speeds, fewer plug changes, less 
lube oil contamination, no large intake or exhaust valves. 

The Clark 17” x 19” TPV is built in three sizes — 10, 12 and 
16 power cylinders with ratings of 4000, 4800 and 6400 bhp. 
NOW GET THE WHOLE STORY. Consult your nearest 
Clark Office or write to Clark Bros. Co., Olean, N. Y. 


The TPV-10 illustrated above shows a Clark 4000 bhp turbo- 
charged TPV-10 under test at the Clark factory. This unit will 
soon be installed on a major gas transmission pipeline and 
will drive a Clark 24 x 24 Centrifugal Pipeline Compressor. 


CLARK BROS. CO. 
OLEAN, N.Y. 
One of the Dresser Industries 





ENGINES « COMPRESSORS « GAS TURBINES 
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Naugatuck KRALASTIC 


9000 miles of evidence... 
KRALASTIC pipe is superior! 


Count it by the mile or by the inch, the amount of Kratastic® 
pipe already installed—for everything from drinking water 
service to salt water disposal, from oil, gas and chemical 
lines to underground electrical conduit—offers convincing 
evidence of this superior pipe material's many advantages. 

The record of those 9,000 miles of KRALASTIC pipe 
installed proves KRALASTIC's outstanding virtues. Proves the 
lasting properties of KRALASTIC. Proves the versatility of 


Naugatuck Chemical Division 


KRALASTIC. Proves KRALASTIC’s extreme ease of installation. 
Proves its ability to take all kinds of weather, from extremes 
of Tropic heat to the depth of Arctic cold. 

Benefit from the experience of the hundreds of users 
who have proved the unique advantages of KRALASTIC pipe. 
Investigate this superior plastic piping material yourself. 
Write for your free copy of the Kratasric story—"9,000 
miles of KRALASTIC pipe”’. 


916 K ELM STREET 
NAUGATUCK, CONNECTICUT 





KRALASTIC RUBBER-RESINS @© MARVINOL VINYLS @¢ VIBRIN POLYESTERS 


Akron - Boston - Gastonia - Chicago - Los Angeles - Memphis - New York - Phila. - CANADA: Naugatuck Chemicals - Elmira, Ont. - Cable: Rubexport, N.Y. 
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Temperature Regulation 
with Corrective Action 
within io of a degree 


MANNING 


MAXWELL 


Se 


INI IYOOW 9 


TRADE MARK 


Only the American Tempera 


ture 
with 


nates the usual packing 
giand and lubricators 








A friction-free bellows seals off the valve stem on the new 
American Temperature Regulator. Result: no stem binding to 
retard valve action, fastest possible temperature response. 


The bellows seal makes practical a friction-free, nonleaking 
packless valve that needs no lubrication. This innovation plus 
an extra-long, preflexed adjusting spring marks the new Ameri- 
can Temperature Regulator as the fastest acting, most stable 
available. Corrective action starts at less than “4o degree change 


Regulator has a stem . . 
amare : at the bulb. And the adjusting spring allows unusual latitude in 


bellows seal that elim 
temperature settings. 


Compact design permits installation in “tight” locations. The 
dial thermometer on the indicating-type regulator can be posi- 
tioned for easiest reading regardless of piping arrangements. 
Standardized parts and unitized assembly mean low initial cost. 
Maximum feasible use of stainless steel and a minimum number! 
of components eliminate maintenance problems. 


Get the best in economy, accurate temperature regulation, and 
dependability. Choose American Temperature Regulators. Sizes: 
¥2" to 1¥%2". Temperature Ranges: As low as minus 15°F. to 
50°F.—as high as 240F*. to 350°F. Valve: Bronze body, stain- 
less steel seat and disc. Ask for Bulletin 114A. 

Phone your industrial supply distributor for counsel, service and 
prompt delivery from his local stocks. 


AMERICAN TEMPERATURE REGULATORS 
A product of 


MANNING, MAXWELL & MOORE, INC. 


Consolidated Ashcroft Hancock Division « Stratford, Connecticut 
In Canada: Manning, Maxwell & Moore of C anada, Lid., Galt, Ontario 
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AN AUTOMATIC, COMPACT Limilorque 


ea _..FOR OPERATING. YOUR 


Plug Valves 


‘IN 8 TO 16 SECONDS 


a 


ther LimiTorque first — here’s the answer to the manual operation is desired, the mere removal of a 
em of motorizing your wrench (hand) operated pin (which connects the traveling screw to the crank 
ig Valves ... a simple, easily installed unit that arm) will divorce the crank from the Linear Operator 
be built either to NEMA IV (weather-proof), or assembly — and a bar placed in the bushed bore of 
MA VII (explosion-proof) standards... anin- the crank arm will operate the valve. (No special 
nsive, sturdy, fully reliable and extremely com- wrench is needed.) The mere flick of a switch to the 
assembly that requires no gear changes or mod-_ direction of travel desired will operate the valve 
ons, other than to supply a motor with the proper Contact your valve manufacturer, or your nearest 
t speed. The LimiTorque Linear Operator con- _LimiTorque Sales Engineering Office. 
of motor and double reduction gearing which Full details on this new LimiTorque Linear Opera- 
a traveling screw and a crank that is easily tor are contained in Bulletin 20-58 . . . send for copy 
ted to the square shank of plug valve. on your business letterhead, 
noted in the illustrations, the entire assembly 
e readily adapted to your plug valve while in 
ce, by merely mounting the crank on the plug 
nk and strapping the support bracket to the pipe 
[he Linear Operator is supplied with all necessary Thi Limiord uc 
pting parts such as the support bracket and straps 
mounting on the pipeline; also the necessary crank PHILADELPHIA GEAR CORPORATION 
for mounting on the square shank of valve plug ERIE AVE. & G STREET. PHILADELPHIA 34. PENNA. 
[he entire construction and operation is indeed Offices th 201 Prineioal Cities 


ple . . . and the purchase price and installation 
Sa tiv i . wa ah d INDUSTRIAL GEARS & SPEED REDUCERS 

ae ON , LIMITORQUE VALVE CONTROLS 
\ torque of 175# is developed at the valve, which FLUID AGITATORS * FLEXIBLE COUPLINGS 
ormally more than enough to drive most wrench- Limitobene Coveoeabion «¢ Pattevetpnte 
rated plug valves up to 6” in size. If power fails, or 


THERE 1S NO SUBSTITUTE FOR om 
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PROVEN PEERLESS SCRUBOSPHERES FEATURE 


#® Newest Design *# Lower Initial Cost 


* Cleaner Gas * Lower Maintenance Cost 


*# Wide Customer Acceptance 


PEERLESS MANUFACTURING CO. 


P.O. BOX 13165 . DALLAS, TEXAS 


Representatives in A Principal Cities 
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Allied Chemical’s Hotline Enamel takes high tem- 
perature punishment from the hot-side of com- 
pressor stations. . . for years! Allied Chemical’s 


Hotline Enamel won’t crack at —10°F.—as 


| proved in laboratory tests and on-the-job per- 
formance for leading public utility companies. 


Allied Chemical’s Job-Matched Hotline Enamel 


is derived from coal-tar pitch, thus possessing 
: inherent protective properties against the 
4 damaging effects of water, soil chemicals and 


; electrical currents. In addition to these 
= properties, Hotline Enamel is bargain rated 
- both for initial cost and long-run service. 


Provides improved protection under all 


j s these specific conditions: 
4 1. Hot gas pipelines, on discharge side of 


compressor stations where line temper- 


J ; ature is above 120°F. 
3 2. On pipe-type cables or “oil-o-static 
q lines’”’ which are subject to internal elec- 
, trical heat from high-voltage surges. 
3 : 3. Warm, swampy areas or other 
4 places where excessive soil stress on 
pipelines is encountered. 


4. Areas where backfill and trenches 
are rough, rocky or contain foreign 
objects which normally penetrate 

softer coatings. 


5. Pipelines (such as heated fuel 

lines) where temperatures are con- 
sistently high most of the time. 
but do not exceed 180°F. or for 
short-term exposure, 200°F. 


A staff of Field Service Experts 
are at your call to offer you 
technical assistance that can 
save you maintenance time 
and costs. 


iitsze 


PLASTICS AND COAL CHEMICALS DIVISION atsaaalieel 
40 Rector Street, New York 6, N. Y. 
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SEALED DRY-TYPE 
TRANSFORMERS 


These modern unit substation trans- 
formers can be safely installed in any 
load-center—any place—because they 
are hermetically sealed in welded steel 
cases to provide positive protection 
from contamination, fire and explosion 
hazards. The only maintenance needed 
is periodic checking of gas pressure 
(inert nitrogen), case and bushings. 





for your plant 
electrical system 


WAGNER 
LOAD-CENTER TRANSFORMERS 





INDOOR DRY-TYPE 
TRANSFORMERS 


These new quiet-type transformers are com- 
pact, light in weight, provide a flexible, 
modern power system to change higher volt- 
age distribution service to lower voltage 
lighting and power circuits. They meet all 
safety requirements for indoor installation. 


Wore NOFLAMOL 


TRANSFORMERS 


Non-inflammable liquid filled. For indoor or 
outdoor installation. Close-coupled design 
fits flush against switchgear enclosures, to 
eliminate and save space. rhroat-connected 
designs are also available. 

Bulletins TU-205 and TU-214 give full in- 
formation on Wagner Load-Center Trans- 
formers. Write today, 

















WT59-2 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Wasner Electric Corporation 


6389 Plymouth Ave., St. Louis 14, Missouri. 
SERVING 2 GREAT GROWTH INDUSTRIES...ELECTRICAL...AUTOMOTIVE 
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Nationwide stocks give you prompt delivery... 


on CFeI-CLAYMONT HEADS 


This giant steelman — the Image of CF&I — Fittings are stocked at Chicago + Claymont, Del. 


: Houston + Tulsa 
represents service for CF&I customers coast oe : 

. . ‘ Manhole and Handhole Fittings « Elliptical Manhole 
to coast. One example of this service is the Rings for Low Pressure Vessels + Storage Tank 
inventory of Claymont Steel Head stocks Manners rrenree ond Covers F 
maintained at strategically-located CF&I Claymont is completely equipped to produce 


warehouses. spun or pressed heads in diameters from 9” to 
Elliptical Heads are stocked at Houston « Los Angeles 19’... in gages from 3/16" to 6"... in all shapes 
* San Leandro, Calif. + Tulsa and a complete range of ferrous and non- 
inate ot meget ge -. 913-8 Firebox Steet ferrous metals. 

ecifications—A-285-C and A- - irebox Steels ; 

. ; Complete details on Claymont Head stocks 


ASME and Standard Fianged and Dished Heads are “ . . 
stocked at Chicago + Claymont, Del. * Houston « are published and distributed monthly. If 


Tulsa you are not now receiving this stock list, and 
Outside Diameters—18” to 120” would like to, just notify the CF&I sales office 


Specifications - ASTM A-285-C Flange and Firebox 
Steel; Hot Pressing Steei (for Standard Heads only) nearest you. 


CF&I-CLAYMONT PRODUCTS: Carbon Stee! Plates + Alloy Steel Plates « CF&Ii Lectro-Clad Nickel Platec! 
Steel Plates + Clay-Loy High Strength Low Alloy Steel Plates + Flanged and Dished Heads « Pressed Stee 
Shapes + Manhole Fittings, Covers and Saddles « Fabricated Steel Plate Products « Large Diameter API Pipe 


Claymont Steel Products Tain 


THE COLORADO FUEL AND IRON CORPORATION STEEL UE 


In the West: THE COLORADO FUEL AND IRON CORPORATION—Albuquerque * Amarillo * Billings * Boise * Butte* Denver + El Paso* Farmington (N. M.)* Ft. Worth* Houston* Kansas City 
Lincoln * Los Angeles * Oakland * Odessa * Oklahoma City * Phoenix * Portland (Ore.) * Pueblo * Salt Lake City * San Francisco * San Leandro * Seattie * Spokane * Tulsa * Wichito 
In the East: WICKWIRE SPENCER STEEL DIVISION—Atlanta * Boston * Buffalo * Chicago * Detroit * New Orleans * New York * Philadelphia 

CF&l OFFICE IN CANADA: Montreal * CANADIAN REPRESENTATIVES AT: Calgary * Edmonton * Vancouver * Winnipeg 7085-A 
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SUUMMNNNNONNSNNEN LUPO ULHUUUOUAGEOUEAEAEEUAAEGAS UU 


There are no mechanical complications in a Nash Compressor. 
A single moving element, a round rotor, with shrouded blades, 
forming a series of buckets, revolves freely in an elliptical casing 
containing any low viscosity liquid. This liquid, carried with the 
rotor, follows the elliptical contour of the casing. 

The moving liquid therefore recedes from the rotor buckets at 
the wide part of the ellipse, permitting the buckets to fill with 
gas from the stationary Inlet Ports. As the casing narrows, the 
liquid is forced back into the rotor buckets, compressing the gas, 
and delivering it through the fixed Outlet Ports. 

Nash Compressors produce 75 lbs pressure in a single stage, 
with capacities to 6 million cu. ft. per day in a single structure. 
Since compression is secured by an entirely different principle, 
gas pumping problems difficult with ordinary pumps are often 
handled easily in a Nash. 

Nash simplicity means low maintenance cost, with original 
pump performance constant over long periods Data on these 
pumps sent immediately on request 


No internal wearing parts. i 
No valves, pistons, or vanes. = 
No internal lubrication. ; 
Low maintenance cost. 
Saves floor space. 2 


Desired delivery temperature 
automatically maintained. 


Slugs of liquid entering pump 
will do no harm. 


75 pounds in a single stage. 


DUOUTSNQNUEUOOROUALENSOEEOOUOUUSAOADOUUUOOAOOLUUOUAEAEEOOUUUUOOOSADOEUUOOUHSOOUUOONONGREOOUUUOLAOOUUU AANA 


ScoMUINVNOUULNNUULNANITUNAUUUULUUNNOEUOUOEDUAAULUAAAEOAEEOULAUEUAU UAE 


NAS ENGINEERING COMPANY 
313 WILSON, SO. NORWALK, CONN. 
82 
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from the makers of Dimetcote... 


ZINKOTE 


THE FIRST 100% INORGANIC 
SELF-CURING ZINC COATING. 





M A radically new concept in zinc coatings 
for protecting steel. 
Ne ne Under development for many years and 
om tan first patented in 1957. 
ilk cinta Applied in one coat — completely self-curing. 
Can be used wherever galvanizing is satisfactory — 
actually gives superior protection. 


Completely nonflammable, nontoxic. 





Insoluble in all petroleum products. 


Outstanding resistance to weathering, 
salt and fresh water. 


Applied by brush, spray or roller. 
 Cathodically protects steel. 
Resists temperatures up to 600°F. 


Complete protection for as little as 
5¢ per square foot material cost. 


For complete information write... 


w does Zinkote compare with Dimetcote? S 
Although similar, each has certain unique CORPORATION 
advantages depending upon the particular 
requirements of the job. We will be glad to Dept. C12 + 4809 Firestone Boulevard + South Gate, California, 
give you a specific recommendation. 921 Pitner Ave. 360 Carnegie Ave. 2404 Dennis St. 5530 Supply Row } 
Evanston, Ill. Kenilworth, N.J. Jacksonville, Fla. Houston, Texas 


The Pioneer Manufacturer of Inorganic Zinc Coatings 
J { g 
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FIELD REPORT 





APPLICATION: Pipeline Service 


South Saskatchewan Pipe Line Company, Cantuar, Saskatchewan. 


PUMPS: 3 Aldrich Quintuplex, 


4i" plungers, 6" stroke. Each having a capacity of 20,000 b/d 
at 300 RPM, 1200 pounds pressure. 


OPERATION STARTED: December, 1955 
EXPERIENCE TO DATE: 


Units pump viscous crude oil over 158 miles of 16" main line 
pipe. Customer reports exceptionally fine field service with 
routine maintenance only. 


Field parts stock available in Carmi, Ill.; Charleston, W. Va.; Casper, Wyo.; 


Houston; Los Angeles; Odessa and Tulsa. For further information, write the 
Aldrich Pump Company, 9 Gordon Street, Allentown, Pa. 


the toughest pumping problems go to 
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211%, BIG INCHES OF CLEARANCE 


Hi-Walkers move right over rock and dirt that 
foul up many a rig because they have more 
clearance than any other hoe this size (%4-yd). 


ete, 
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Hi- WALKERS 


I...Rigs with 
qe Record! 


Bucyrus-Erie Hi-Walkers have the clearance 
and the design features that keep them mov- 
ing, give a big lift to spread schedules, regard- 
less of the tough going. 

Deep grousers on the treads are traction 
insurance in slippery muck...over rocky 
ground. Track roller bearings are sealed to 
keep out sand and grit that can put machines 
out of commission in a hurry. 

Hi-Walkers are built in three sizes — %4-yd, 
34,-yd, and the big 1-yd 30-B. They all have 
the big features... just name the size. 

For complete details, write Bucyrus-Erie 
Company, South Milwaukee, Wis., Dept. 25E. 


BUCYRUS 
ERI ° 


BUILDS BETTER EQUIPMENT 














AUTOMATICALLY STOP TUBING BREATHING 
and BUCKLING. . safely . . efficiently 


GUIBERSON HM2 
HYDRO-MECHANICAL 
TUBING ANCHOR 


Install Guiberson HM2 Hydro-Mechanical Tubing 
Anchor and forget it. This anchor automatically 
adjusts for tubing stretch and contraction during 
pumping. 


The HM2 is a mechanically operated anchor. A heavy 
spring keeps slips in a retracted position. When 
pumping, a pressure differential across the tool 
causes a piston to counteract the heavy spring; and, 
the upper spring mechanically forces slips into 
engagement with the casing. The piston then becomes 
a static seal; and thereafter, adjustments to well 
conditions are automatic. 


Anchor moves freely down hole on pump’s down- 
stroke .. automatically sets on upstroke. Tubing is 
held at its lowest level to prevent buckling and 
breathing for maximum pumping efficiency. Shear 
ring protects tubing from excessive tensile loads. 
Install Guiberson HM2 Hydro-Mechanical Tubing 
Anchors and Start Pumping at Top Efficiency. 
Sold by Oil Field Supply Stores Everywhere 

7 wer al: 

TUIBERSON | 
ae ol 


a 


GUIBERSON 


@) 


" 


i 


acanaaeannl 
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Fluid rising in 
tubing automati- 
cally sets anchor 
no surface 
manipulation 
required. 


Anchored tubing 
prevents tubing 
and casing 

friction damage. 


Dovetail head 
and slips insure 
smooth, safe 
operation. 


Generous by-pass 
areas assure 

safe running — 
retrieving. 


Design prevents 
hydraulic pressure 
in tubing from 
loading shear 
release. 


Anchor is released 
by straight pull 
shear release or 
tubing 
manipulation. 


Shear release 
causes an upward 
jar to disengage 
slips... lowering 
tubing string 

to release anchor 
is not necessary. 
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This oilwoman waits for a telephone ring that 
Can bring the desert to life. She’s part of the huge oil communications 


network, proud to be in an industry that is helping the desert to bloom. Example: the Four Corners 


area, where Utah, Arizona, Colorado and New Mexico meet. Here, wastelands are pulsing with new life 


and industrial vigor— because of oil. The next time you hear somebody speak out against oil —tell him 


you're an oilman and glad of it. And tell him wh. SHELL OIL COMPANY 











Youngstown Electric Weld Line Pipe 

is cold-expanded for higher strength. 

It lines up fast, lays fast to 

keep your construction costs low. 

This is why you'll find Youngstown pipe 


in so many major lines. 


Remember, Youngstown Electric 
Weld Line Pipe is hydrostatically 
expanded to uniform roundness. 

In this operation (see below), internal 
water pressure (A) forces the pipe 
(B) outward against the solid 

walls of a mantle (C). Cold-expansion 
provides a lighter, stronger pipe 

for carrying higher line pressures. 

As a result of this process, 
cold-expanded line pipe has increased 
field weldability. 


For particulars about Youngstown 
Electric Weld Line Pipe, contact 

our sales and field engineering offices 
strategically located throughout 

the oil and gas-producing country. 
The Youngstown Sheet & Tube Company, 
Youngstown 1, Ohio. 


ELECTRIC WELD LINE PIPE 





Easy installation and adjustment. 


EW HUDSON TUF-LITE FANS 


After six years of development work and tests of trial field installations operating under wide ranges 


of conditions in cooling towers, finned tube coolers, and in highly corrosive chemical plant ventilat- 


ing service, Hudson presents a new product 


—the TUF-LITE fan. The blades, cast in one seamless 


piece of fiber glass reinforced synthetic resin, are hollow, light and tough. TUF-LITE fans afford 


the following advantages over any other available type of fan: 


SAFE: TUF-LITE blades being lightweight (about 
% the weight of other blades with comparable ca- 
pacity) and infrangible, eliminate the hazards to 
personnel and equipment existent through accidental 
throwing or disintegration of heavy metal, wood, or 
laminated blades while in service 


EFFICIENT: More air is moved at less horsepower 
because weight and finishing operations do not im- 
pose limitations on selections of best aerodynamic 
design; therefore nearly ideal airfoil cross sections, 
commercially attainable only in TUF-LITE blades, 
can be used. Blades will not sag or distort, and 
surfaces remain permanently smooth. 


LOW MAINTENANCE: TUF-LITE blades are un- 
affected by corrosive, abrasive or impingement effects 


of hot saturated air, sand, rain, or hail, and have 
superior deterioration resistance to practically all 
corrosive vapors or liquids. Blade materials contain 
color pigment; no painting is necessary. Light weight 
reduces stress and maintenance on bearings, gears, 
drive shafts, and supports. 


QUIET: The permanently smooth surfaces, very light 
weight, sustained perfect balance, and advanced 
aerodynamic design minimize noise. 


EASE IN INSTALLATION: Light weight of blades and 
ingenious design of hub and blade coupling allows 
attachment of blades by one man using only small 
wrench. Coupling design assures uniformity of pitch 
of all blades, and as blades of same size are identical 
and interchangeable, perfect fan balance is preassured. 


In replacement of present fans or in installations on new cooling equipment of any manufacture TAKE 
ADVANTAGE OF THE OUTSTANDING SUPERIORITY OF HUDSON TUF-LITE FANS. 


Bulletin on TUF-LITE FANS 
Available upon Request 


ENGINEERING CORPORATION 





TUF-LITE protected by U.S. copyrights, 
patents and patents pending 


FAIRVIEW STATION * HOUSTON, TEXAS 











’@IL ano GAS 


40 RNAI. 


TULSA OFFICE 
211 South Cheyenne Avenue 
Box 1260 
Phone LUther 4-4411 


Editor 

Chief Editorial Writer 
News Editor 
Engineering Editor 
Exploration Editor 
Pipeline Editor 
Technical Editor 
Presentation Editor 
Economics Editor 
Production Editor 
Associate Editor 
Geophysical Editor 
Asst. News Editor 
Asst. Pipeline Editor 
Equipment Editor 
Art Director 


George H. Weber 
Henry D. Ralph 
Ted A. Armstrong 
Gerald L. Farrar 
Frank J. Gardner 
Paul Reed 

W. L. Nelson 
Lynn M. Nichols 
John C. Casper 
W. B. Bleakley 
Neil Williams 
Peter B. Bike 
Carl J. Lawrence 
Gene T. Kinney 
R. B. Tuttle 

C. Dudley Johnston 


NEW YORK OFFICE 
500 Fifth Avenue 
Phone LOngacre 4-1910 


International Editor 
Refining Editor 
District Editor 
District Editor 


Paul Swain 

Larry Resen 

Ray G. Gibson 
John P. O'Donnell 


HOUSTON OFFICE 
802 American Investors Building 
Phone CApitol 4-7726 


Ed McGhee Drilling Editor 
Howard M. Wilson District Editor 


Editorial Research 
. District Editor 
District Editor 

. District Editor 
District Editor 
District Editor 

. District Editor 
District Editor 
Asst. Pres. Editor 
Editorial Assistant 
Editorial Assistant 
Editorial Assistant 
Editorial Assistant 
Editorial Assistant 
Staff Artist 

Staff Artist 


Robert B. Bizal | 
Carl Hoot 

John C. McCaslin 
W. A. Bachman 
Deacon New 
Merle F. Blakely 
Sara Duncan 
John H. Hyden 
Max L. Batchelder 
Helen Brown 
Alice Burt .. 
Aileen Cantrell 
Susan Boeckman 
Margaret Higgs 
Jo Anne Speaker 
E. P. Stadler 


DALLAS OFFICE 
1238 Mercantile Building 
Phone Riverside 8-3074 
Robert J. Enright . District Editor 


LOS ANGELES OFFICE 
650 South Grand Avenue 
Phone MAdison 2-0722 
D. H. Stormont West Coast Editor 
William T. Smith District Editor 


WASHINGTON OFFICE 
621 Albee Building 
Phone District 7-1710 
Clyde La Motte Washington Editor 


BUSINESS STAFF 


P. C. Lavinger 


S. H. Rourke Executive Vice President 
Mitchell Tucker . Vice Pres. and Adv. Mgr. 
Kenneth B. Barnes V.P., E. Hemis. Oper. 


President 


Hanson B. Pigman 
Donald W. Wilson 
J. Parker Holland 


Circulation Manager 
Mgr. Industry Census 
Production Manager 


ADVERTISING STAFF 


TULSA OFFICE 
211 South Cheyenne Avenue 
Phone LUther 4-4411 
John D. Reilly Mid-Continent Manager 
Roy E. Finley Representative 
D. B. Miller Classified Adv. Mgr. 


PHILADELPHIA OFFICE 
1059 Land Title Building 
Broad and Chestnut Streets 
LOcust 3-0118 
John W. Meany, Jr. District Manager 


PITTSBURGH OFFICE 
Law & Finance Building, 429 Fourth Ave. 
Room 1505, GRant 1-5847 
Ernest S. Holzworth District Manager 


DETROIT OFFICE 
204 Washington Square Building 
Royal Oak, Mich., Lincoln 7-9455 
John D. Yoder District Manager 


LOS ANGELES OFFICE 
650 South Grand Avenue, MAdison 2-0722 
George O. Ruppert District Manager 


Subscription rates to the petroleum in- 
dustry United States and foreign, 1 year, 
$5.00; 2 years $8.00; 3 years, $10.00. 
Single copies $1.00. Back copies when 
over a year old, $2.00. 


NEW YORK OFFICE 
500 Fifth Avenue 
Phone LOngacre 4-1910 
E. S. Klappenbach Eastern Manager 
Horry B. Bullen Representative 


CHICAGO OFFICE 
105 West Madison Street 
Phone CEntral 6-2537 
David T. Kenney District Manager 
Karel Wegkamp District Manager 


HOUSTON OFFICE 
802 American Investors Building 
CApitol 4-7726 
John M. Spears Gulf Coast Manager 


DALLAS OFFICE 
1238 Mercantile Building 
Riverside 8-3074 
Pren G. Hollingsworth Representative 


ENGLAND 
National Provincial Bank Chambers 
15 Grafton Street, Altrincham 
Phone Altrincham 3160 
Harry Becker European Representative 


Member 
Audit Bureau of Circulations App 
Associated Business Papers 








SEPTEMBER 21, 1959—VOL. 57, NO. 39 


Death report exaggerated 


Dear Sir: 

I have been foilowing the post- 
obituaries in The Oil and Gas Journal 
regarding the deaths of the various 
scout checks throughout the country 
when the new scouting services go 
into effect this fall and was very sur- 
prised to learn that the Dakota Oil 
Scout’s Association located in Bis- 
marck was “one to be most seriously 
affected and that possible maximum 
attendance be cut to three or four 
scouts, making meetings impractical.” 

Sir, we would like to take this 
opportunity to inform you of the fact 
that the six companies who have sub- 
scribed to the new Well Record Serv- 
ice account for less than half of our 
present attendance in our check meet- 
ings and that the remaining nine 
companies have not thrown up their 
hands in confusion and despair but 
will continue to participate in check 
as we have in the past. 

This letter is to inform you and 
the industry of the fact that the Da- 
kota Scout Check will not fold up on 
October 1 and, in my opinion, will 
continue to operate for a long time 
to come. 





Berk Strothman 

President 

North Dakota Oil Scouts 
Association. 


Beneficial and enlightening 


Dear Sir: 
I would like to compliment Robert 
Enright on his excellent coverage of 


the Conservation Forum’s 
campaign (Aug. 31, p. 36). 

I think the article is well written 
and clearly sets forth our objectives. 
The fact that we are making some 
progress is evidenced by the remarks 
that General Thompson made in his 
speech at the Oil Centennial celebra- 
tion in Titusville, Pa. Contained in 
his speech was the following state- 
ment: 

“With broader spacing of wells we 
have made it possible to keep up the 
reserves without drilling so many 
wells. Forty-seven thousand wells per 
year drilled today do the work of 
58,000 wells in the years past. Broad- 
er spacing is a necessary improvement 
to prevent unnecessary waste and keep 
petroleum products cheap. Of course, 
closer drilling can be had later on if 
found necessary.” 

I am sure that articles like yours 


spacing 





will have a beneficial and enlighten- 
ing effect. 

E. B. Miller, Jr. 

Vice President 

Tidewater Oil Co. 

Houston. 


Good ol’ days are gone 


Dear Sir: 

The precedent-breaking announce- 
ment of the Standard Oil (N.J.)-Carter- 
Humble reorganization, coming re- 
cently on the heels of a similar re- 
organization of Mobil-General Petro- 
leum-Magnolia is a very significant 
turning point in domestic oil history 
and should not be underestimated 

When Gulf Oil Corp. made its RIF 
(reduction in force?—ed) January 1, 
1957, followed a year later by Phillips 
Petroleum Co.’s RIF in domestic oil 
exploration, with a series of other 
RIF’s in 1958, the fat was in the fire! 

It is important that the rank and 
file personnel in oil exploration under- 
stand what is taking place, namely 
reorganization, consolidation merger, 
and economic cost-cutting, is a 
permanent feature of our domestic oil 
economy, that the “good old days” 
are gone forever. 

O. C. Clifford, Jr.’s October 20, 
1958 Oil and Gas Journal paper, “Ex 
plorationists: You're on the Spot!”, 
should be reprinted because this presi 
dential address before the Society of 
Exploration Geophysicists correctly 
forecast what has since taken place 
Clifford aptly named it a “revolution” 
in very bold terms without beating 
around the bush. 

Maury M. Travis 
Denver. 


Good? It was dismal 


Dear Sir: 

I was astounded to read on page 
57 of your August 10 issue the story 
entitled “Oil Stages Great First Half 
in 1959.” In view of the pessimistic 
attitude of your magazine toward the 
statistical and price outlook for the 
petroleum industry in which I concur, 
how could oil earnings record spectac- 
ular profits as your article indicates? 

A comparison of oil company earn- 
ings for the first half with earnings of 
industry generally reveals a_ rather 
dismal period for the oil industry 
Furthermore, the censensus among oil 
executives seems to expect the second 
half to be very much like the first 
half. 

In fact, if second half oil earnings 
are no better than the first half, they 
will fall below second half 1958 earn- 
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ings. This again is a dismal outlook 
because industry generally will show 
a very sharp increase in second half 
1959 earnings as compared with sec- 
ond half 1958 earnings if we wash 
out the effect of the steel strike. 

[ think you will find interesting 
reading in the August letter of The 
First National City Bank of New 
York which tabulates earnings of var- 
ious industries for the first half of the 
year. 

Surveying 608 companies in many 
industries, the table shows that earn- 
ings for the oil industry were up 
25% in the first half of 1959 com- 
pared with the first half of 1958. 
However, other industries showed an 
increase of 80%. In the most recent 
quarter which compares with the bot- 
tom of the recession in 1958, oil earn- 
ings were up 30% and other industry 
earnings were up 96%. 

In view of the fact that the FRB 
index of industrial production is above 
150 as compared with a low of 126 
in April 1958, and general industry 
has shown almost a doubling of earn- 
ings, # appears to me that a 30% 
gain forthe oil industry is most dis- 
appointing. 

I hope you will bring this to the 
attention of the writer of the article 
to which I referred. It is impossible 
to appraise oil industry earnings with- 
out looking at the earnings of other 
industries at the same time. 

Edmond N. Morse 
Smith, Barney & Co. 
New York. 


Letters to They Say should be ad- 
dressed to The Editor, The Oil and 
Gas Journal, Box 1260, Tulsa, Okla. 


CALENDAR 
OF EVENTS 


SEPTEMBER 
21-23 Public 
institute 


Texas Society of Certified 
Accountants, sixth annual 
on taxation, Houston 
Columbia University, oil refinery 
workshop on passive element analog 
computers, Engineering Building, 
Columbia University, New York. 
Instrument Society of America, an- 
nual instrument - automation confer- 
ence and exhibit, International Am- 
phitheater, Chicago. 

National Association of Corrosion 
Engineers, Shreveport, La., section, 
eighth annual corrosion control 
short course, Centenary College, 
Shreveport. 

Western Petroleum Refiners Asso- 
ciation, Rocky Mountain regional 
technical - industrial relations meet- 
ing, Henning Hotel, Casper, Wyo. 
Mid-Continent Oil and Gas Associa- 
tion, Louisiana-Arkansas division an- 


21-23 


nual meeting, Roosevelt Hotel, New 
Orleans. 

National Association of Oil Equip- 
ment Jobbers, annual convention and 
trade show, Hotel Leamington, Min- 
neapolis. 

American Institute of Chemical En- 
gineers, national meeting, Hotel St. 
Paul, St. Paul. 

Western Petroleum Refiners Asso- 
ciation, management seminar, West- 
ern Hills, Wagoner, Okla 

American Welding Society, fall 
meeting Sheraton-Cadillac Hotel, 
Detroit. 

National Association of Corrosion 
Engineers, western region conference, 
Bakersfield Inn, Bakersfield, Calif. 


OCTOBER 


1-2 National Association of Corrosion 
Engineers, southeast region confer- 
ence, Jacksonville, Fla. 

2-3 Association of Desk and Derrick 
Clubs of North America, eighth an- 
nual convention, Hilton Hotel, San 
Antonio, Tex. 

Society of Petroleum Engineers of 
AIME, fall meeting, Memorial Audi- 
torium, Dallas, Tex. 

American Gas Association, annual 
meeting, Conrad Hilton Hotel, Chi- 
cago. 

National Association of Corrosion 
Engineers, northeast region confer- 
ence, Lord Baltimore Hotel, Balti- 
more. 

Society of Automotive Engineers, 
national aeronautic meeting, air- 
craft engineering forum, and _air- 
craft engineering display, The Am- 
bassador, Los Angeles. 

Western Petroleum Refiners Associa- 
tion, fourth annual stream pollution 
and waste disposal conference, 
Broadview Hotel, Wichita. 

Rocky Mountain Association of Ge- 
ologists, eleventh annual field con- 
ference, Saratoga Inn, Saratoga, 
Wyo. 

California Natural Gasoline Associ- 
ation, annual fall meeting, Hunting- 
ton-Sheraton Hotel, Pasadena, Calif. 
American Association of Petroleum 
Geologists, Southwestern Federation 
of Geological Societies, second an- 
nual regional meeting, Coliseum, 
Lubbock, Tex. 

Exploration Drilling symposium, 
sponsored by University of Minne- 
sota, Colorado School of Mines, 
and Pennsylvania State University, 
University Park, Pa. 

Louisiana Gulf Coast Oil Exposi- 
tion, Lafayette, La. 

American Association of Oilwell 
Drilling Contractors, annual meeting, 
Skirvin Hotel, Oklahoma City 
American Society for Testing Ma- 
terials, Pacific area national meet- 
ing, Sheraton-Palace Hotel, San 
Francisco. 

National Association of Corrosion 
Engineers, south central region con- 
ference, Cosmopolitan Hotel, Denver. 
Seventh Annual Gas Measurements 
Institute, National Guard Armory, 
Liberal, Kans. 

University of Texas, E. P. Schoch 
lectures series, process control, Uni- 
versity of Texas, Austin. 

American Standards Association, 
national conference on _ standards, 
Sheraton-Cadillac Hotel, Detroit. 
National Association of Corrosion 
Engineers, north central region con- 
ference, Cleveland. 


American Society of Mechanical 
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Engineers, American Society of Lu- 
bricating Engineers, lubrication con- 
ference, Sheraton-McAlpin Hotel, 
New York. . 
American Institute of Mining, Metal- get this 
lurgical, and Petroleum Engineers, 

Los Angeles Basin section, fall 
meeting, Huntington Sheraton Hotel, : 

Pasadena, Calif Close-up picture of 
Natural Gasoline Association of 

America, southern regional meeting, 


Carlton Hotel, Tyler, Tex. 
Independent Petroleum Association 
of America, annual meeting, Statler- 
Hilton Hotel, Dallas. 


Independent Natural Gas Associa- 
tion of America, annual meeting, 
Westward Ho Hotel, Phoenix. 
Society of Automotive Engineers, 
national transportation meeting, La 
Salle Hotel, Chicago. 
American Institute of Chemical En- 
gineers, New York section, techni- 
cal symposium, Hotel New Yorker, 
New York 
Western Petroleum Refiners Asso- 
ition, annual question and answer 
session on refining technology, Rufus 
Garrett Hotel, El Dorado, Ark. 
Armour Research Foundation of olL 
Illinois Institute of Technology, an- PRINCIPAL 
nual computer applications sym- KATCHEWAN 
posium, Morrison Hotel, Chicago. IN SAS october, 
Society of Automotive Engineers, oa 
fuels and lubricants meeting, La 
Salle Hotel, Chicago. 
American Association of Petroleum 
Geologists, Mid-Continent regional 


meeting, Broadview Hotel, Wichita. pRINCIPAE 
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Oil Recovery Symposium on South- 
west Texas, sponsored by southwest 
section of AIME and Texas Petro- 
leum Research Committee, Driscoll 
Hotel, Corpus Christi, Tex 


NOVEMBER 
2-4 Geological Society of America, an- 
nual meeting, Penn-Sheraton Hotel, 
Pittsburgh, Pa. 

Rocky Mountain Oil and Gas Asso- 

ion, fourteenth annual conven- 

Brown Palace Tower, Denver. 

te of Radio Engineers, na- 
sutomatic comteel conference, With a Petroleum and Natural Gas Department in Calgary staffed 

Sheraton otel, alias. . ‘ ° . 
etlenal Acninae af Silas tte with technical men, and with nearly 300 of our branches located in 
Research Conference, first Western Canada and the Northwest and Yukon Territories, we are 


ational symposum on fire fe- in continuous touch with Canada’s oil and gas developments. For 
National Academy of Sci- 


s, Washington. information on any phase of the Canadian petroleum industry, please 
American Petroleum Institute, thirty- send your letterhead request for our complete and up-to-date review 


ninth annual meeting, Conrad - , 2 
Hilton, Palmer House, and Congress of developments. It contains our latest map, statistical data on the 


hotels, Chicago. principal Canadian oil and gas fields, and a summary of the special 

Society of Exploration Geophysicists, services we offer to the industry; 

twenty-ninth annual meeting, Bilt- | 
Hotel, Los Angeles. Address your inquiry either to 

West . @ 7 q Q - , 

. — . — a * “ge Petroleum and Natural Gas Department or to Mr. John P. Moreton 

creviag taaig a Se The Canadian Bank of Commerce Resident Representative 

Windsor, Abilene, Tex. 309 Eighth Avenue West The Canadian Bank of Commerce 

Natural Gas Pipe Line Institute, Calgary, Alberta, Canada 1512 Commerce Street, Dailas, Texas 


Seward County Courthouse, Lib- 
Kans. 
International Automation Con- In Canada, it’s— 


and Exposition, New York 

Show Gaiing, New You THE CANADIAN BANK 
utural Gasoline Association of 
verica, Panhandle Plains regional | OF COMMERCE 


Herring Hotel, Amarillo, 
erring ote _—— Head Cffice Toronto 1, Canada 


We do not advise regarding speculative securities. 





» Society of Mechanics! Bo- More than 800 branches across Canada 
ican society Of Mec anical ? Branches also in London, England; New York, San Francisco, Los Angeles, Seattle, Portland, Ore.; 
annual meeting, Chalfonte Bridgetown, Barbados; Kingston, Ocho Rios and Port Antonio, Jamaica; Pert of Spain, St. James 
Haddon Hall, Atlantic City, N. J. and San Fernando, Trinidad; Nassau, Bahamas. 
Resident Representatives in Chicago, lil.; Dallas, Texas; European Representative, Zurich, Switzerland 
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Was it low oil pressure, high water tempera- 
ture, or what? The new Amot Model 2400 in- 
dicating Relay used in combination with the 
Amot Safety Control System tells you exactly 
which engine hazard caused the shutdown. 
Saves everyone the time and trouble of a pro- 
cess of elimination. The Indicating Relays are 
mechanical, actuated by gas pressure or com- 
pressed air—no electrical connections involved. 
When all safety conditions of the engine are 
satisfied, the indicating window of each relay 
shows green. If a dangerous condition arises, 
the covering safety component vents, causing 
the corresponding relay window to show red— 
shutting down the engine. All other windows 
remain green. Can be installed on existing en- 
gines with no changes in starting or operating 
procedure. For information on components, 
complete systems including control panel and 
diagrams, write for Bulletin Q-5.3. 


AMOT Pressure Operated 
Fuel Shut-Off Valve 


AMOT CONTROLS CORPORATION © tisicuc. carom 
e 
RICHMOND, CALIFORNIA 
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over oil situation east of 


Devaluation last week of Brit 


JOURNALLY SPEAKING 


Radiocarbon dating— 
aid to archeology 


HUMBLE Oil & Refining Co. is 
an outfit that takes its civic duties 
seriously—and in a way you'd never 
suspect. 

At the Humble lab in southwest 
Houston, geologists and chemists are 
lending their time, equipment, and 
know-how to the world of archeology. 

Their contribution: radiocarbon 
dating of archeological samples as 
much as 40,000 years old. 

Radiocarbon dating is a new sci- 
ence, born since World War II, but 
already it has proved itself a reliable 
and priceless method for proving the 
date of objects found in buried cities, 
tombs, prehistoric campfires, and other 
locations where ancient man left 
traces of life. 

Its most spectacular use has been 
to fix the approximate date of the 
Dead Sea Scrolls which, when first 
discovered, were suspected of being 
outright fakes or perhaps only a few 
hundred years old. Tests of linen 
wrappings on the scrolls made by Dr. 
W. F. Libby, the father of radiocar- 
bon dating, proved they were depos- 
ited in caves near the Dead Sea at 
about the time of Christ. 

With Humble, of course, radiocar- 
bon dating is primarily an arm for 
geologists in fixing the age of recent 
sediments. Humble is one of only 
three oil companies (Magnolia and 
Shell are the others) which have de- 
veloped such systems so far. 

But anyone getting into the radio- 
carbon dating business soon finds the 
archeologist knocking at the door. 
Humble obligingly has opened it. 

Over the past 5 years, the labora- 
tory has dated at least 100 ancient ob- 
jects for the cause of archeology and, 
on one occasion, startled the scientific 
world with a discovery that some ex- 
perts still find hard to believe. 

This was the dating of a piece of 
charcoal found by an amateur—but 
well-recommended — archeologist at 
Lewisville, Tex., near Dallas. The 
charcoal came from long-buried 
hearths of ancient man and tested to 
an age of more than 37,000 years— 
thus pushing back earlier estimates of 
man’s arrival in the Western Hemi- 
sphere by some 30,000 years. 


The Humble lab crew doesn’t pre- 
tend to know anything about archeol- 
ogy, but it does know its equipment. 

The method for setting the date of 
an object that once lived is far too 
intricate to describe in this space, but 
the network of tubes, pipes, flasks, 
valves, tiny furnaces, Geiger counters, 
and electronic apparatus produce a 
final figure that has been proved cor- 
rect many times by tested standards. 

Basically, the method consists of 
determining the amount of radiocar- 
bon that has decayed in an object that 
once was alive. When the object dies, 
it loses half its radiocarbon in 5,600 
years, give or take a few. In another 
5,600 years it loses half the radiocar- 
bon that’s left, and so on. 

To find out how much radiocarbon 
remains in the testing sample, the 
equipment converts the carbon into 
carbon dioxide gas, extracts all radio- 
active materials except radiocarbon, 
eliminates all impurities, and then 
“counts” the radiocarbon with a 
counter under elevatec’ pressure. 

By correlating the amount of radio- 
carbon in the ancient sample with the 
amount in a modern sample, the re- 
searchers can come up with the age 
figure they're looking for. 

Lest any amateur mound diggers 
who read this think that Humble’s ex- 
pensive and delicate equipment is 
available to anyone who walks in the 
front door with a suspected mastodon 
thigh bone tucked under his arm, we 
hasten to explain that Humble’s time 
and facilities are limited, and screen- 
ing is necessary. 

Radiocarbon dating is done only for 
persons affiliated with nonprofit or- 
ganizations, such as museums and 
universities. The project must hold 
some promise of yielding informa- 
tion of archeological value, and, all 
things being otherwise equal, Humble 
preters that the object tested come 
from Humble’s own operating area. 

Humble has gone about this public 
service work without fanfare or pub- 
licity. The men in the laboratory ask 
to remain anonymous. But we thought 
you'd like to know what one oil com- 
pany, at its own expense, is doing to 
advance man’s knowledge of his past. 


—Howard M. Wilson. 
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Now Sis 


has improved the spherical 


roller bearing it invented! 


This new spherical roller bearing offers even 
higher capacity than SF's original, self-aligning 
bearing — and meets the needs of today’s faster, 
more productive machinery. In some cases, the 
increase in capacity is as much as 54% — corre- 
sponding to more than 4 times longer service life! 


Here’s how these improvements 
have been obtained: 


1. Eliminating undercuts and 
integral flanges — helps pro- 
vide space for larger rollers 
and longer effective contact 
between rollers and races. 


2. Using symmetrical rollers, 
unrestricted by flanges — en- 
sures uniform load distribu- 
tion over the roller length at 
all times, even under heavy 
thrust load. 
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3. Using an axially floating 
guide ring — provides effec- 
tive roller guiding, and min- 
imizes friction at roller ends. 


4. Using a strong “window- 
type” cage for each row of 
rollers—helps ensure depend- 
able operation over a full 
range of loads and speeds. 


5. Placing a lubricant duct in 
the center of the outer ring— 
helps channel lubricants di- 
rectly to the rollers and push 
contaminants away. 


For full details on this new high-capacity spherical 
roller bearing call the nearest S$ sales office or 
authorized S$ distributor listed in the yellow 
pages of the telephone book. 

5931 


EVERY TYPE-EVERY USE 


okKF. 


Sar INDUSTRIES, INC., PHILADELPHIA 32. PA. 
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DEPENDABLE DELIVERIES OF 


Natural Gasoline 


whatever the grade, whatever the volume 


WHEN you want it, 


WHERE you want it and the 
WAY you want it. 


WARREN 
PETROLEUM CORPORATION 


TULSA, OKLAHOMA e Cable Addresses: STAVOLENE, WARREN 


EXPORT TERMINALS: CORPUS CHRISTI, PORT ARTHUR, BAYTOWN, 
TEXAS CITY AND WARRENGAS, HOUSTON, TEXAS, SAN PEDRO, CALIF. 





> > b Editorial 


The year that intrastate 
gas sales paid off 


Major DEVELOPMENT of intrastate markets for 
natural gas has gone beyond the talking stage; 1959 will go down as the 
year that producers’ search for unregulated markets paid off handsomely. 
And so now there is fresh reason to ask: What impact will this have on the 
dizzying postwar climb of interstate sales? 

Thus far, the U. S. producer has been like Old Faithful, the famed 
Yellowstone geyser which never runs out of steam in spite of the passage of 
time—and recently, an earthquake. He can be counted on each year to meet 
a demand which seems to have no ceiling. The interstate natural-gas industry 
has the appearance of a growing giant with an insatiable appetite which is 
being fed from a horn of plenty. 

Since 1946 marketed production of natural gas has increased 180% 
while interstate sales have increased over 470%. Of the volume gain made 
by marketed production, more than 75% is attributable to interstate sales. 
During this period, the interstate market has grown from 28% to almost 
60% of the total market. 

Whether natural gas is paying its own way in its Siamese-twin partner- 
ship with oil is still being debated. But the fact that the producer has always 
met the challenge of finding ever-increasing supplies is a testimony to his 
faith in the future, although at times there has seemed little justification for 
that faith. 


FOR THE PRODUCER has had to weather several “earth- 
quakes” himself. Since he was jolted by the 1954 Phillips decision of the 
Supreme Court which placed his interstate sales under federal control, there 
has been a mounting drive to make intrastate contracts whose terms are not 
subject to change by FPC. And that drive has had signal success. (See story 
page 101.) 

If further incentive were needed, the producer has been shaken up again 
by FPC’s conditional approval of Transwestern’s Texas-California line. Pro- 
ducers whose prices have been pared 1 to 6 cents an M.c.f. must take a 
hard, new look at a multimillion-dollar drilling investment whose payout has 
been altered drastically. 

With these recent developments, it again becomes fair to ask: Will 
the oft-predicted drying up of interstate supplies come to pass and hence 
bring about the oft-predicted tapering off of long-line construction? 

History has taught that a dynamic demand such as the one with which 
we are dealing seems to attract a supply, if not in this country, then in others. 
If the producer wants to continue selling gas on a large scale, then he will 
sell much of it interstate. 

But the rest of the natural-gas industry which depends heavily on the 
producer, and the regulatory bodies whose job includes, among other things, 
the protection of the consumer’s supply, must sometimes wonder what another 
earthquake might do to Old Faithful. 
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FILLING THE VOID 


in practical process control 


Now, you can optimize your process even if process dynamics 

are unknown! Custom designed for process control, the 

Genesys Digital Computer Control System is commercially 

practical .. , uses your existing instrumentation to control, 

analyze and optimize . . . delivers unmatched reliability 

with operational simplicity. Genesys Systems assure 4,000 

hours (six months) of continuous onstream operation between 

scheduled maintenance periods. And your present 

operators get maximum performance from a Genesys 

with a minimum of training. Evaluate Genesys before you Seven giant steps forward 

invest in process or pipeline automation programs. Compare in practical digital control, the UMP (Unit 

the many exclusive advantages and unprecedented economies Memory Processor) ae designed specifically 
bi for process and pipeline control, uses the 

offered by the Genesys Digital Computer Control System. best combination of digital equipment with 

Write today for “Evolution in Process Control.” practical speed matched to the problem. 


10131 NATIONAL BLYD., LOS ANGELES 34, CALIFORNIA 
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Intrastate Gas Sales Gain Momentum 


®@ Pan Am is latest to add its name to the list of companies making a strong 


bid for gas business within state boundaries. Reason for the trend is simple: 


It’s only good business to avoid the uncertainties of federal regulation. 


TALK of intrastate markets has 
flourished among independent pro- 
ducers of natural gas since their in- 
terstate sales were placed under fed- 
eral control in 1954. 

Such statements have somehow had 
a hollow ring. Until recently there 
was little evidence to support them. 
There have been notable examples of 
intrastate projects, but they were so 
rare as to emphasize the very scarcity 
of big sales of this type. 

Now the efforts to develop intra- 
state markets, free of Federal Power 
Commission regulation, can no long- 
er be dismissed as only verbal ges- 
tures. Enough success can be claimed 
by enough companies to give the 
movement the stature of a budding 
trend, although the accompanying 
charts show no such impact yet. 


Who’s doing it . . . One of the more 
successful of the major producers in 
making large intrastate sales is Pan 
American Petroleum Corp. 

Pan American, the nation’s second- 
largest gas producer, last week reor- 
ganized its natural-gas sales depart- 
ment. The purpose: To push harder 
for intrastate deals. 

Pan Am believes it “should take a 
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more active part in marketing nat- 
ural gas within the several states 
where the firm has gas production,” 
according to Whitney M. Elias, vice 
president for production. 

The formal announcement was not 
news to anyone who has followed the 
company’s operations. Earlier this 
year Pan Am and others sold the 
huge reserves of Old Ocean field on 
the Texas Gulf Coast to Texas Elec- 
tric Service Co., Fort Worth. 

The utility will build a 360-mile 
line to deliver gas to North Texas 
power plants. Deliveries will start at 
100,000,000 cu. ft. daily, building to 
150,000,000 cu. ft. daily or more. 
The initial price of 21.5 cents, near 
the top on the Gulf Coast, will esca- 
late to 29.5 cents an M.c.f., it is 
understood. 

Pan Am, as major interest owner 
in Bastian Bay field of South Louisi- 
ana, holds one of the great uncom- 
mitted gas reserves estimated at 2% 
to 3 trillion cubic feet. Several pipe- 
lines have made overtures for this 
prize, including propositions which 
might be outside FPC jurisdiction. 
But extreme care is being exercised 
in disposition of a property with such 
high stakes. 


The Pan American Gas Co. is the 
instrument which Pan Am uses to 
transport and sell 190,000,000 cu. ft. 
daily to industries in the Texas City, 
Tex., area. Organized in 1941 to sup- 
ply fuel gas for the affiliated Ameri- 
can Oil Co. refinery at Texas City, 
the gas company expanded operations 
to include service to several other in- 
dustrial users. 


Other intrastate marketers . . . The 
most outstanding example of what 
can be done on a state level is 
Humble Oil & Refining Co., owner 
of the nation’s largest gas reserves 
but, significantly, not its largest 
producer. 

A year ago Humble added 200,- 
000,000 to 300,000,000 cu. ft. daily 
in capacity to its Houston-Port 
Arthur system which serves coastal 
industries in that booming area. The 
company is completing a 238-mile 
30-in. pipeline linking Houston with 
the King Ranch gas plant now un- 
der construction. 

The plant will process 800,000,000 
cu. ft. of gas daily. Part of it will be 
recycled into the producing forma- 
tion for pressure maintenance. The 
remainder will be available for local 





industrial customers. None of it will 
go into interstate commerce. 

Monterey Oil Co. last June or- 
ganized Monterey Pipeline Co. to 
supply and transport natural gas in 
intrastate commerce in Louisiana. 
Existing contracts include markets for 
some 40,000,000 cu. ft. daily. 

Shell Oil Co. plans to take 100,- 
000,000 cu. ft. daily from a Houston 
area gasoline plant for its own re 
finery and petrochemical facilities. 

Other companies have taken steps, 
such as buying plant sites on which 
gas customers could locate, to pro- 
mote unregulated sales. 


And why . . . The motive is not hard 
to find. 

It is no more complex than the 
need to exercise sound business prin 
ciples, according to the companies 
involved. 

The producer, when talking of a 
desire to sell intrastate, has been ac 
cused of holding gas off the inter- 
state market in retaliation for having 
been placed under federal control 
His answer is best stated by compar 
ing regulated and unregulated sales 

Consider the Pan Am Old Ocean 
sale. The producer has been assured 
of what he considers to be a fair 
price for his gas. It is firm. Neither 
the p.ice, the production rate, nor 
any other condition of the contract 
will be changed by a regulatory body 

He can plan definitely according 
to set time schedules. There will be 
no delay of months or years while 
prosecuting a case through FPC and 
perhaps the courts. The deal as made 
will stand for the life of the con 
tract. When the contract expires, that 
will be the end of the deal. 

None of these statements can be 
made of an interstate sale. 

Contrast the conditions surround 
ing a free-enterprise sale with what 
FPC has done in the Transwestern 
case. In granting conditional ap- 
proval to the Texas-California line 
FPC cut wellhead prices by | to 6 
cents per M.c.f. The pipeline was 
permitted to take 75% of the mini 
mum without penalty. Producers 
were required to waive their rights 
to increase rates subject to refund 

As producers stated in a petition to 
reconsider, they would never have 
signed a contract containing provisi- 
ons which FPC proposed to impose 

Given the option of the two types 
of sales, there is no question as to 
which a good gas manager would 
choose. And he would have no 
thought beyond responsibility to his 
company and stockholders. 


What next? Of course, the producer 
does not always have that option 
It is rare when he does. Nor can 
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the Transwestern case be considered 
typical. 

It is not impossible to do business 
with FPC; the long-line construction 
pace of nearly a billion dollars an- 
nually is proof of that. If it were im- 
possible, the curves on the accom- 
panying charts would be going in the 
opposite direction. 

Intrastate sales, substantial though 
they have become, cannot at this time 
be considered a threat to continued 
rapid expansion of the interstate mar- 
ket. The industry has met and solved 
bigger problems before. Transmission 
companies have confidence that suf- 
ficient supplies will be available from 
the U. S., Canada, and Mexico to 
meet growing interstate demand in 
the foreseeable future. 

But the domestic producer can be 
expected to grasp every Opportunity 
to make an unregulated sale, at least 
until procedures which are now being 
hammered out before FPC and the 
courts become orderly. And his ten- 
dency is more and more to create 
those opportunities, 

What has been achieved thus far 
by intrastate-minded operators is 
enough to cause transmission and dis- 
tribution executives to take notice. 

On the other hand, it encourages 
the producer who wants to keep sell- 
ing gas but who shies away from 
dealing with a regulatory apparatus 
which is still unpredictable and 
changing. 


Soft Markets 


A HARD-TALKING Texas inde- 
pendent, Jake L. Hamon of Dallas, 
hurled a challenge last week to “the 
30 large companies” to bring their 
stock levels into line and “avert dis- 
aster” for the oil industry. 

Hamon did not name “the 30 large 
companies” in his address before the 
Texas Mid-Continent Oil & Gas As- 
sociation in Houston—but there was 
little doubt he was placing the burden 
for cutting inventories on the nation’s 
big refiners. 

Using strong language to describe 
the plight of the industry, Hamon at 
one point said oil men are acting 
“like a bunch of blithering idiots.” 

At the outset, he told the Texas 
audience: “I am going to try to get 
over some kind of a message on the 
present sad state of our industry, 
which is caused solely by dumbness. 
I am going to talk on our inventory 
mismanagement, because I believe that 
it is so serious that it is liquidating 
the domestic producer and the domes- 
tic producing industry.” 

The industry’s failure to obey the 
laws of supply and demand, he said, 
has hurt it in the stock market, where 
other stocks go up but oil stocks stand 
still or decline. 

“Apparently they recognize our 
lack of brains in the conduct of our 
affairs,” Hamon commented. 





watching WASHI NGTON 


Clyde La Motte 


Oil prices: a key to controls... 


THE FUTURE of oil import controls rests to a large 


extent on prices. 


If prices stay in their present “soft” state, there is 
little likelihood of any major changes in the program. 

But if prices go up—no matter what the justification— 
import controls will be blamed. This will set the stage for 
efforts to ease controls or to apply price ceilings. 

You will recall that President Eisenhower, in approving 
mandatory controls, warned that a close watch would be 
kept on prices. That warning still stands, especially with 
an election year just ahead. Administration officials, par- 
ticularly those not directly involved in the controls pro- 
gram, remain jittery, fearing a political issue. 

Even the Oil Imports Administration is cautious. That 
was behind the OIA’s recent move to publish monthly re- 
ports on company-by-company residual-fuel imports. OLA 
wants to be sure that any rise is resid prices comes only 
after the companies are importing all they can. 

Strangely enough, some of the quickest squawks over 
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Due to Poor Management, Hamon Says 


Main attack . . . Next Hamon turned 
to the refiners and marketers for the 
main brunt of his attack. 

“I ask you, should we as a group, 
or should the domestic producing in- 
dustry as a whole pass out of existence 
due to the inability of the refiners 
and marketers to properly manage 
their inventory problems? Yet, that is 
happening now. I’m not pessimistic. 
I'm factual, calm, and deadly serious 
about this problem,” he said. 

Hamon took refiners to task with 
these statistics: Gasoline use has risen 
58% in this decade, but gasoline 
stocks are up 125%. Distillate demand 
rose 87%, but stocks rose 103%. 

The industry, as a result of carry- 
ing too much stock on hand, lives in 
a “constant state of crisis.” 

“In gasoline stocks our record has 
been simply terrible and verges on the 
unbelievable,” he said. “We started 
out 10 years ago with too much gaso- 
line on hand, and we have continued 
to put more and more of it in storage 
until now, at the end of our high con- 
suming season, we have 183 million 
barrels on hand.” 

Refiners cause the excessive stocks, 
he charged, because they want to cut 
unit costs, and to do so they produce 
at capacity. And capacity, for both 
producing and refining, is far in ex- 
cess of demand. 


Jake L. Hamon 
... oil men are acting like “blithering 
idiots.” 


The rate of current refinery runs 
is about 400,000 bbl. daily too high— 
“and it won’t be corrected, I suppose, 
until refined prices drop to pieces, 
and management directs the refining 
department to reduce runs, or perhaps 
the price of crude will take another 
downward swing.” 


Management problem . . . Hamon then 
laid the responsibility “in the hands 
of the management of about 30 com- 
panies.” 

“I am addressing these remarks to 
the head men who direct the policies 
of the 30 large cornpanies. This is 
your individual responsibility. It can- 
not be regarded as an industry re- 
sponsibility. It is the job of top level 
management in each company .. . 


“The president of each large unit 
must look at industry totals, then look 
at his own picture and determine the 
stock level that is ample for his own 
company and stick firmly by such a 
program. If every company president 
would make it his job to see that his 
own outfit keeps its stocks in good 
shape, there would be no reason for 
us to be in the dilemma we now find 
ourselves.” 

Hamon said he “cannot believe that 
the top management in a great indus- 
try like ours will let us go down the 
drain.” 

“We have made a magnificent rec- 
ord of achievement in every emer- 
gency that has confronted us,” he 
said. “I hope that our present emer- 
gency will be heeded. It can and 
must be solved by a determined ef- 
fort on the part of top individual 
management in each company.” 





price changes come from within the industry. When a 
gasoline price hike was announced in California recently, 
a company wrote OIA, blaming District 5 import quotas. 
Yet, says OLA, that same company blamed controls when 
a cut was made in California crude prices. 

The showdown will come when and if economic 
factors force oil prices up. Although the industry may 
get support from administration officials familiar with 
the facts, this will not deter oil critics from raising a hue 
and cry. Don’t underestimate this danger. 


Setting the stage for next year... 


ALTHOUGH CONGRESS has gone home, oil may 
be affected by two hearings this fall. 

[he big one is the start of a major tax study by the 
House ways and means committee. This may set the stage 
for numerous tax changes, although it is unlikely that 
any complete overhaul of the nation’s tax will result. 

Oil’s big stake is the depletion provision. Congres- 
sional critics of oil will probably launch an all-out attack 
on this provision next year. Thus, the findmgs of the 
committee will have an important bearing. 

The hearings, originally scheduled to open November 
2, have been delayed until November 16 because Con- 
gress remained in session so long. 

The other investigation concerns oil leases. Specifically, 
Sen. Clinton Anderson (D.-N. M.) wants to look into 
reports that some leases of government lands obtained at 
minimum prices on a noncompetitive basis were promptly 
resold at a huge profit. 
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Even if no chicanery is involved, Anderson figures 
the Government could be getting short-changed. The 
probe could cause a renewal of efforts to have all such 
leasing put on a competitive bid basis. 

And Anderson’s hearings may not end there. The 
grant given him by the full committee includes authority 
to investigate “any matters pertaining to the development 
of mineral resources of the public domain.” That gives 
him a large field in which to roam. 

His New Mexico hearings have been delayed. No 
new date has been set, but early October is a good bet. 


Readying for an oil emergency .. . 


AN OIL MAN’S Washington checklist should include 
these events and developments: 

.-- Oil executive reserves. You may be tabbed for 
this. Interior’s Office of Oil and Gas is moving forward 
with its program to line up top oil officials to serve on 
regional staffs in a national emergency. 

.»» NATO. Imports Administrator Matthew Carson 
will be in Paris October 8 for a meeting of the NATO oil 
planning committee. This involves long-range planning 
to meet oil emergencies through international cooperation. 

.-. TEL safety. Lead content of gasoline could be 
raised to 4 cc. a gallon without any significant increase 
in the hazard to public health, or without increasing the 
danger in manufacture or distribution. So reports a spe- 
cial committee appointed by the Public Health Service. 
It does advise, however, that any increase from the pres- 
ent maximum of 3 cc. per gallon be done gradually. 





What Oil Can Expect in Next Session 


@ The outlook: No drastic oil issue is on tap when Congress reconvenes in 


January, but there will be several proposals affecting the industry. 


JUDGING by what Congress did 
and didn’t do—this year, the oil and 
gas industry doesn’t have a great deal 
to fear when that same Congress re- 
convenes in January to tackle the 
big backlog of unfinished business. 

Congress did pass a major labor 
reform bill, but that legislation is not 
expected to have any really major im- 
pact on existing oil union practice 
and relations between labor and oil 
management. 

And Congress passed a piece of 
legislation affecting oil leases: It pro- 
tects leaseholders who innocently 
acquired leases originally obtained by 
others in violation of acreage limita- 
tions. (It also approved an increase 
in Alaskan lease acreage limitations, 
but that got vetoed.) 

Meanwhile, the Eighty-sixth Con- 
gress saddled gasoline and diesel oil 
consumers with an additional tax of 
1 cent a gallon to help make up the 
deficit in the Highway Trust Fund. 
It did give independent jobbers this 
break: They will be permitted to pay 
the tax when they sell their gasoline, 
rather than when they buy it. 

All in all, there wasn’t a really 
vital oil issue settled by Congress this 
year. And none is in prospect for 
next year unless a sudden shift in 


circumstances puts the spotlight on the 
industry. 

Even so, Congress will deal with 
a wide variety of legislation it left 
unfinished when it went home last 
week. Some of these proposals affect 
oil directly or indirectly. 

This is the outlook now: 

- ++ Depletion. A sharp attack will 
be made on percentage depletion, but 
the mood of Congress at adjourn- 
ment indicates that the attack is likely 
to fizzle. This won't mean the end of 
the fight, naturally, but the real show- 
down probably will be postponed until 
an over-all tax study has been com- 
pleted—perhaps in 1961. 

..- Leasing laws. New impetus will 
be given to several proposed leasing 
law changes which fell by the way- 
side during the session which just 
ended. 
of a single acreage limitation for both 
federal leases and options; an exten- 
sion of the base period of federal 
leases from 5 years to 10 years; and 
an increase in the minimum rental on 
public lands to 50 cents an acre 
per year. 

Sen. Ernest Gruening (D.-Alaska) 
will also try again to obtain an in- 
crease in the acreage limitations in 
Alaska, but he’s likely to bump into 


These include: Establishment : 


the same administration opposition 
which resulted in a presidential veto 
of the measure this year. 

---Import controls, There is an 
outside chance that a push will be 
made to get congressional action to 
control the oil imports program. Such 
a bill was introduced this year but 
gathered dust after the administration 
imposed mandatory controls. 

The bill isn’t likely to make much 
headway next year either, unless a 
major snarl develops in the adminis- 
tration’s handling of the problem. 
However, some congressmen still feel 
that Congress, and not the executive 
branch, should establish the ground 
rules. 

.-- Tanker restrictions. Some inde- 
pendent tanker operators and sea- 
men unions will put fresh steam be- 
hind a drive for legislation which 
would specify at least 50% of oil im- 
ports into the U. S. be shipped in 
U. S. flag tankers. Any substantial 
idling of tankers or seamen during 
the next few months could add im- 
petus. 

.-» Marketing. Several proposals 
affecting marketing, including a re- 
striction of “good faith” price cuts, 
advance notification of price increases, 
and a national “fair trade” law re- 





Conoco Enlarges Plans for Political Action 


The plan to encourage employes 


. . . aS it appoints a Washington lobbyist, assigns him an 


assistant, and urges employes to enter practical politics. 


CONTINENTAL Oil Co.’s foray 
into the world of practical politics 
was described in detail for the first 
time last week by Harry J. Kennedy, 
senior vice president, in a speech to 
the Salt Lake City Chamber of Com- 
merce and Rotary Club. 

Kennedy said Continental's pur- 
pose is not to “create some kind of 
countervailing or antiunion center of 
power or political force” but instead 
seeks to “preserve a favorable eco- 
nomic climate in which business en- 
terprise may continue to earn reason- 
able profits . . .” 

The program has purposes: 

... Protect the interest of the com- 
pany, its stockholders, its employes, 
and its customers. 
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..- Encourage employes to become 
more concerned with public affairs. 

..+ Encourage government service 
by employes, both elective and ap- 
pointive. 

Place management men in a 
leadership role on important contro- 
versial issues. 

The first has top billing, and al- 
ready Continental has named a di- 
rector of public affairs, Harold Skin- 
ner, and an associate, Basil R. Littin, 
to specialize in government relations 
in Washington. 

The public-affairs specialist, Ken- 
nedy said, is registered as a lobbyist 
in Washington and will present the 
company’s point of view to members 
of Congress. 


to enter politics already is taking 


shape. Two-day “pilot” workshops 
are being held in Continental district 
offices, and “precinct politics” is the 
heart of the sessions. 

Some 30 or 40 employes, represent- 
ing a cross-section of the company, 
participate in the workshops. The 
program is bipartisan—“both politi- 
cal parties need and want their par- 
ticipation.” 


Citizen comes first . . . Kennedy said 
the company expects occasional con- 
flict between the employe, as a private 
citizen, and the company on particu- 
lar issues. 

“In such a situation, it is axioma- 
tic that the position of the individual 
must take precedence over what he 
would call ‘the company position’,” 
Kennedy said. “We believe this will 
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ceived scant attention this year and 
aren’t likely to get much more atten- 
tion in 1960. 

.-» Mergers. A bill to require a 
60-day advance notice on mergers 
was bottled up in a committee. How- 
ever, a continued flurry of mergers 
may cause its proponents to try again 
next year. 

... Overseas incentives. Tax-saving 
proposals to stimulate U. S. business 
and industry to increase investments 
overseas ran into opposition. This, 
coupled with the Treasury’s dire need 
for revenue, probably dooms such 
proposals for 1960. 

..» Fuels policy. The coal and 
coal-related industries will press hard 
for adoption of resolutions establish- 
ing a joint congressional committee 
to draft a national fuels policy. 

The coal people came close to suc- 
ceeding this year. The Senate passed 
such a resolution and a companion 
measure was moving smoothly 
through the House until Rep. Homer 
Thornberry (D.-Tex.) and Rep. Hale 
Boggs (D.-La.) succeeded in getting 
it held in the House rules committee. 

The goal of the coal industry is 
the establishment of a national fuels 
policy which would impose end-use 
controls on oil and natural gas, there- 
by increasing coal’s share of the fuels 
market 

Some coal people in Washington 
chuckled quietly at the lack of op- 
position to its proposals from the oil 
and gas industry. Said one: “Maybe 
because they got roughed up a few 
times in the past, the oil boys are 
reluctant to show up on Capitol Hill.” 





be the exception . . . but we are firm- 
ly convinced that this principle must 
be well established in the minds of 
our employes if any program of em- 
ploye information is to have any 
chance to succeed.” 

On the question of employe par- 
ticipation in government service— 
both appointive and elective—Ken- 
nedy said the company has not an- 
nounced a written policy as yet but 
has encouraged such participation. 
One production employe in Wyom- 
ing is a state legislator. 

Continental’s purpose in entering 
the political field actively, Kennedy 
said, stems partly from the succession 
of federal laws “establishing a frame- 
work of limitations and ground rules 
with which business must conform.” 

“During this time, government and 
politics have been getting more and 
more into business, and businessmen 
at the same time have been getting 
more and more out of politics.” 
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Tidewater Seeking Go-Ahead 


. .. on secondary-recovery operations in Ventura Avenue 
field leases. Target is extra 200,000,000 bbl. of oil. 


TIDEWATER Oil Co. has started 
proceedings aimed at secondary-recov- 
ery operations on four leases in Ven- 
tura Avenue field—one of California’s 
top oil fields. 

Water flooding and gas injection 
would be used to increase ultimate 
recovery by 70%, or an extra 200 mil- 
lion barrels of crude. 

The company is negotiating with 
royalty owners for permission to start 
a pilot flood. The four properties in- 
volved are those of Ventura Land & 
Water Co., and the Hartman, Mc- 
Gonigle, and Lloyd leases. 

Representing one of Tidewater’s 
largest operations, the four leases lie 
in the eastern portion of the field. 
They cover about 1,000 productive 
acres and contain 334 wells producing 
more than 15,000 bbl. daily. 

The wells produce from the C and 
D blocks and range in depths from 
about 4,000 ft. to more than 12,000 
ft. Separated by the Barnard thrust 
fault, each of the two blocks are more 
than 4,000 ft. thick. The two blocks 
have 22 producing zones. 

The C block has about 124 wells, 
producing from 16 reservoirs in the 
interval 4,000 to 7,000 ft. Consultants 
estimate the ultimate primary recov- 


ery of these wells at about 162,000,- 
000 bbl., of which 25,000,000 remains 
to be produced. Water flooding is ex- 

ted to increase ultimate recovery 
to 271,000,000 bbl., an increase of 
109,000,000 bbl. 

The D fault block, which is below 
the Barnard fault, has six separate oil 
pools. Of the wells producing from 
this block, about 100 are in deep D-7 
and D-8 sands and 86 are in the D-5 
and D-6. Combined output of these 
wells is about 10,000 bbl. daily. 

Tidewater’s preliminary engineering 
studies indicate substantial additional 
oil would be produced by a gas injec- 
tion program in the D sands. Though 
there is some evidence of a weak wa- 
ter drive in some zones, the field is 
essentially a depletion-type reservoir. 
Initial pressures exceeded the hydro- 
static pressure in all zones, and by a 
more substantial amount in the deeper 
zones. 

Tidewater wells in the D zone are 
estimated to have an ultimate primary 
recovery of 132,000,000 bbl. Of this, 
31,000,000 bbl. has not been pro- 
duced. Pressure maintenance with gas 
is expected to increase this recovery 
by 100,000,000 bbl., or to an ultimate 
total of 232,000,000 bbl. 


Standard Forms Catching On 


... as five states adopt work-saving system. Government 


agencies and other states now considering the proposal. 


AN INDUSTRY program to stand- 
ardize report forms on drilling and 
production for state and federal 
agencies is bearing fruit. 

Since starting its effort in the spring 
of 1958 to gain approval of the 
money - saving, time-saving forms 
(OGJ, Mar. 10, 1958, p. 84), a com- 
mittee of the Interstate Oil Compact 
Commission has succeeded in getting 
them adopted in five states. 

Currently the committee is work- 
ing on several other states and also 
has received encouragement from 
U. S. Government officials. 

O. P. (Pete) Nicola, chairman of 
the industry subcommittee of the 
compact’s committee on regulatory 
practices, made a progress report on 
the campaign last week to the Texas 
Mid-Continent Oil and Gas Associa- 
tion meeting in Houston. 

Nicola asked the association’s com- 


mittee on forms to urge the Texas 
Railroad Commission to go along with 
the program. The committee named 
a subcommittee for the purpose. 

So far, Arkansas, Mississippi, Ala- 
bama, Arizona, and Alaska have 
adopted the forms, and Nicola expects 
Oklahoma to accept them shortly. 

The purpose of the program is to 
cut down paper work by providing 
identical forms for each state. The 
forms also are designed for electrical 
machine use. 

Nicola said several states with large 
areas of federal land are withholding 
approval until the U. S. Geological 
Survey puts its O.K. on them. 

Nicola’s committee began work on 
the standardized forms 3 years ago. 
The committee has developed 33 
standard forms, including several al- 
ternates. Nicola is director of prora- 
tion for Phillips Petroleum Co. 
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How Central Kentucky's Oil Play Has Grown 





Green County is the biggest name in 
central Kentucky's oil ploy, but the poce 
has slowed there ond drifling hos spreod 
fo other spots in the area. Greatest 
activity now is in Metcalfe and Cumber- 
lond counties to the south of Green 
County. The lease play has extended 
throughout the central port of the stote 
ond into Indiana to the north ond Ten- 
nessee to the south. 
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Green County Oil Fever Fans Out 


@ Peak has been passed in Greensburg activity, but plenty of work still 


remains. Meanwhile, oil explorers are spreading out in nearly all directions 


in their search for shallow pools. 


George H. Weber 
Editor 


GREEN COUNTY, Kentucky, is 
settling down to a prosperous, work 
a-day oil field. 

Production has declined from its 
peak of 51,000 bbl. daily in May, and 
drilling has dropped sharply from the 
frantic pace set last spring. 

But the oil play is far from over 

Exploratory drilling has gained 
momentum throughout central Ken- 
tucky, Indiana, and Tennessee as a 
result of the successes in the Greens 
* burg field. 

The entire Greensburg operation, 
however, is taking on a new, more 
settled look, as evidenced by such 
events as these: 

..» Several independent oi! 
panies have entered the play, con- 
tributing a greater degree of stability. 

.++ New discoveries have extended 
the oil interest up and down the west 
ern flanks of the Cincinnati arch. 

..+ Leasing is widespread, touching 
the area from central Indiana to the 
south into central Tennessee. 
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-.- Several major companies 
taking acreage, although none 
yet started drilling. 

...»Many inside locations remain 
to be drilled in proven Green County 


leases 


Long play . . . Two factors boost the 
odds for a long and sustained central 
Kentucky play: 

..- Costs are very low. 

.+- State controls 
either drilling or production 

Production is reached at an aver- 
age depth of 500 ft. Using light, 
cable-tool rigs, operators can drill to 
the Silurian pay for about $2,500. A 
well can be completed with modern 
equipment for $5,000. 

Coupled with unrestricted produc- 
tion, these costs make for rapid pay- 
out on a strike, provided that lease 
costs are not out of line. The boom 
did inflate some lease costs out of 
all proportion to expected returns 
Values which began at $1 per farm 
before the boom have risen as high 
as $2,000 per acre for some produc- 
tive areas. A number of large deals 


are absent for 


have been closed in and around 
Green County for six figures, and 
some exceeded $1 million. At some 
of these prices, the promise of pay- 
out is considered poor. 

The promoters who played a large 
role in these inflated values have 
come and gone from Green County. 
They are still very active elsewhere 
in the state, however; and the stories 
are rife of unwary investors paying 
hundreds of dollars for very small 
interests in single leases or wells. 

Central Kentucky 1s still an area 
where the buyer must beware, but 
there still remains the promise of 
profits below ground for those who 
invest knowingly. 

The leasing play is not restricted to 
independents and local operators. 
Large blocks in the area are held by 
Ashland, Gulf, Sun, Carter, Pure, and 
Hunt. None of them has shown much 
interest in drilling, however. They are 
showing interest in making farm-out 
arrangements. 


Drilling trends . . . It is impossible 
for anyone, even those in the thick 
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BOOM in central Kentucky was started by the H. L. Lambert 4 Hattie 
Meadows, which came in for a big well southwest of the town of 
Greensburg. Other tests had shown small amount of oil, but No. 4 
was the well that really kicked off the play. 


ae tan oh 


ONLY FLOWING well in the play was completed 
in Metcalfe County by Phillip Linder. He used an 
oil saver and completed the well with the tools 
in the hole. Note the cut off cable. 


PRODUCTION from many wells is boosted by use of vacuum pumps powered by a separate electric motor. Evaporation 
pits (in background) are no longer used. Salt water is returned to the “Blue sand,” usually through the smallest pro- 


ducer on the lease. 


f activity, more than to guess the 
number of rigs operating along the 
Drilling permits are not required. 
In the wooded rolling country, drill- 
even do not necessarily keep to 
the sparsely traveled roads. The say- 
s that locations are spotted by 
driving a truck-mounted rig across 
country until it gets stuck. 
Organized scouting to check the 
rea is unknown. The best current 
estimate is that 20 rigs are running 
in Green County and 17 operating 
in or near the Taylor County exten- 
sion of the Greensburg field. This is 
a considerable drop from the 200- 
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odd water-well and other cable-tool 
operations active in that area late last 
spring. 

Although the hectic drilling pro- 
gram is past in Greensburg, there 
still remain hundreds of inside loca- 
tions to be drilled. This activity is ex- 
pected to continue for many months 
at a more leisurely pace. 


North and south . . . Greensburg is 
not yet defined on the north. 

Stepouts in Taylor County have 
found good production; and the field, 
now roughly 1642-miles long, shows 
promise of further extension. Again, 
the pace will be more moderate. 


Activity today is highest in Met- 
calfe and Cumberland counties im- 
mediately south of Green. In Met- 
calfe, a recent strike which may be a 
freak is still the outstanding success 
of the entire play. On August 14, 
Phillip W. Linder of Louisville 
brought in the 4 Mitchell as the 
area’s first and only flowing well on 
the south flank of the old LeGrande 
pool. It made 32 bbl. an hour initially 
from the Mississippi lime, the War- 
saw, or Fort Payne at 515-525 ft. 
At the latest reports it still was flow- 
ing nearly 500 bbl. daily. 

This lease had prior production 
from pumping wells completed in 
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ASHLAND Oil 


& Transportation Co. 


buys about 95% of the oil 


produced in central Kentucky. This pipeline terminal north of Greens- 
burg represents part of the $2 million the company has spent expand- 


7 
= 


ing facilities in the area. 


MOST DRILLING is done with truck-mounted cable 
rigs since the wells are completed at about 500 
ft. Rigs have been brought in from Illinois, Indiana, 


the Carolinas, and other southern states to join in 


the boom. 


June. Offsets to the flowing well are 
pumping about 25 bbl. daily from 
the Laurel dolomite of Silurian age, 
and there is one dry hole offsetting 
the well on an adjacent lease. 

The Edmonton field, 12 miles 
southeast, has been producing for 3 
months. It hit a peak of 3,000 bbl 
daily but now has declined to about 
1,000 bbl., giving Metcalfe County 
an average production of about !,600 
bbl. daily from the two fields 

These two successes have attracted 
50 rigs to the county. Some wells are 
projected as deep as 1,500 ft. 

Further south in Cumberland 
County bordering Tennessee, 45 rigs 
are Operating. They have yet to turn 
up anything promising. Three scat- 
tered producers from the Knox for 
mation of Ordivician age are on 
production. An old hole 5 miles to 
the north has been drilled into pro- 
duction. 


Other directions . . . The Flint Hill 
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SEVERAL supply houses are located in and around Greensburg. One 


independent has pulled out, but the remainder plan to stay. 


field of Hardin County is making 
about 150 bbl. daily, and other scat- 
tered production is coming from 
Hart County, due west of Greens- 
burg. 

Small production also is reported 
from the Leitchfield area of Gray- 
son County. Twelve rigs are active 
in Hardin County, and 15 have been 
spotted in Hart. 

Edmonson County 
tracted some interest with an ap- 
parent field discovery near Rocky 
Hill. One well is making 20 bbl. daily 
from the Coniferous lime of Devon- 
ian age 3 weeks after completion. 
[wo offsets to the 461-ft. pay have 
proven dry. 

The latest shows of oil and gas 
have come from Meade County, bor- 
dering the Ohio River southwest of 
Louisville. A show of oil and gas 
was encountered in an old hole re- 
opened near Ekron. A new well 
drilled near Brandenburg Station 
blew in making a reported 1,500 


recently at- 


M.c.f. of gas and about 20 bbl. of 
oil. 


Producing methods . . . Customary 
field practices are ignored right and 
left in Green County. 

A good example is well spacing. 
Many leases in the early play were 
rimmed with wells. Spacing followed 
no pattern whatever. Wells for the 
most part were closely concentrated 
along lease lines. 

Some operators believe that close 
spacing and heavy withdrawals of 
water will improve the recovery of 
oil. The facts seem to bear them out. 

A peculiarity of the region is this: 
Water-oil ratios are high in new wells 
but decline as the wells are pro- 
duced. Operators refer to “pumping 
the water off” before they settle down 
to recovering the oil trapped in the 
vugular dolomite. 

Acidizing has proven the key to 
production. Practically all new wells 
are now treated whether or not they 
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show oil. Some of the early pro- 
ducers in the south end of the field 
which pumped 100% water for weeks 
came in with good oil production im- 
mediately after acidizing. 

The average acid treatment has 
risen gradually in Greensburg to 
about 3,500 gal. Some wells are 
treated with as much as 10,000 gal. 
The absence of good well records 
and the dearth of subsurface knowl- 
edge generally make acidizing much 
less the exact operation it normally is. 

Service companies chafe at having 
to operate under such conditions, but 
business is good. Six firms have been 
active in the area and operate from 
30 to 40 units. One independent is 
rumored pulling out, but the major 
companies expect to remain for a 
long period. 

Halliburton has moved into new 
modern quarters leased on the south 
edge of Greensburg. Dowell has 
nearly completed a new headquarters 
and warehouse in the same area. 

Fracturing was tried in some cen- 
trai Kentucky wells with little suc- 
cess. Some fracturing is practiced in 
Knox formation wells with some 
promise. 

A number of wells in the Greens- 
burg pool now are being reacidized 
with mixed results. Older wells 
originally given smaller treatments 
show most success. 

Mothballs and rock salt are used 
in many cases to prevent the acid 
from channelling. Some experimental 





Central Kentucky Production 
-———Barrels—_, 

Average Monthly 

daily total 





1958 
May 
June 
July 
August 
September 
October 
November 
December 
1959 
January 
February 
March 
April 
May 
June 


424 
457 
571 
945 
3,317 
8,168 
13,583 
15,587 


13,144 
13,170 
17,701 
29,388 
99,510 
253,208 
407,490 
483,197 


17,000 
19,540 
23,815 
36,348 
*43,632 
41,474 
July 33,249 
August 31,000 


*Peak day was nearly 51,000 bbl. 


527,000 
547,120 
738,265 
1,090,440 
1,352,592 
1,244,220 
1,030,719 
930,000 








work with magnesium pellets is show- 
ing promise. The pellets are placed 
in the well then followed with acid. 
The resulting reaction raises tempera- 
tures and is believed to give greater 
acid penetration. 


rity . . . The townspeople and 
farmers in Green County are still 
reaping most of the benefits from the 
oil play. 
In most instances they retain sub- 


stantial interest when they sell leases 
at handsome profits. 

As a result there are several new 
millionaires in and around Greens- 
burg. Scores of landowners also have 
realized many times the original 
value of their farms. 

But there is little evidence of this 
new wealth. In keeping with their 
conservative background, the citizens 
of Green County have foregone the 
usual signs of sudden riches. An 
often-heard remark is that most of 
the Cadillacs around town have 
Texas licenses. 

Greensburg itself is still bustling 
with hard hats. While the play has 
slowed, the town expects to continue 
as a focal point for services supply, 
and crude movement. 

On the busy town square, the visi- 
tor can still park for a nickel an hour. 
If he plans to overpark, he simply 
lines up the nickels on his dash, and 
the police obligingly keep the meter 
running. 

Oil fever has spread throughout 
central Kentucky from the Ohio 
River to Tennessee, But there is a 
subdued tone to it. Throughout the 
area the people recognize that this 
boom may prove only a temporary 
fourth “B” to the three “B” way of 
life they have followed for genera- 
tions. 

To them this new prosperity means 
capital to invest in their existing 
economy based on burley, bourbon, 
and blue grass. 





PROCESSING 


A new catalytic hydrodealkylation 
process, tradenamed Hydeal, is avail- 
able for licensing by Universal Oil 
Products Co. It resulted from research 
by Ashland Oil & Refining and UOP. 
Initially, it can be used for production 
of benzene from feed stocks such as 
toluene, xylenes, and heavier aromatic 
mixtures. The process also may be ap- 
plied for making phenol and naphtha- 
lene from higher-boiling, substituted 
phenols and alkylanaphthalenes. 


A new polypropylene plant will be 
built by Dow Chemical at Torrance, 
Calif., adjacent to Dow plants which 
produce polystyrene, rigid plastic 
foam, and other products. The plant 
will be the first of its kind in western 
U. S. It will be completed in 1961. 


Frontier Refining Co., Denver, is 
completing a deal to buy Western 
States Refining Co., Salt Lake City, 
for $5.6 million. Western States’ di- 
rectors have accepted Frontier’s offer 
to buy all outstanding stock for $3.50 
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BRIEFS... 


a share. The proposal will be pre- 
sented to stockholders soon. Western 
States operates two refineries, a 7,500- 
bbl. plant at Salt Lake City, and a 
2,500-bbI. plant at Farmington, N. M. 
The company also owns 165 “Bee- 
line” service stations in the Rocky 
Mountain area. The deal would boost 
Frontier’s refining capacity of 30,000 
bbl. and retail outlets to 965. 


Standard Oil Co. (Ind.) is acquiring 
True’s Oil Co., Spokane, in a stock- 
exchange deal. The 60-year-old mar- 
keting company has about 125 retail 


Also for Refiners... 


outlets and 22 bulk plants in eastern 
Washington, northeastern Oregon, and 
the panhandle area of Idaho. Utah 
Oil Refining Co., an Indiana Stand- 
ard affiliate, will manage True’s oper- 
ations, 


A new four-tower fractionation 
unit has been placed in operation at 
Ashland Oil & Refining’s Catlettsburg, 
Ky., refinery. Current production pri- 
marily is in commercial and specialty 
solvents although the plant is designed 
to manufacture special fuels for mis- 
sile and jet engine development. A 
total of 10,000 bbi. daily in finished 
products can be processed. Procon, 
Inc., Des Plaines, Ill., was builder. 


IN THE NEWS: Soft product markets due to poor management of crude 
inventories, Jake Hamon tells Texas Mid-Continent Oil and Gas Association 
(p. 102) . . . Fuel cell is still 5 years away from commercial use (p. 110). . . 
New study gives the reasons why so many service stations fail (p. 114) . . . Plans 
for constructing new refineries in four countries are in the mill (p. 122). 


PLUS THIS TECHNICAL REPORT: Sohio’s dual gas-recovery system 


(p. 223). 
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Fuel Cell 5 Years Off 


. .. according to speakers at ACS meeting. But hydrogen 


—not hydrocarbon fuels—appears to be the likely fuel. 


THE FUEL CELL is making rapid 
strides toward industrial application 
and should be ready for commercial 
use within 5 years. 

Unfortunately, conventional fuels 
will not play an important role in 
their inception unless formidable 
stumbling blocks can be overcome 

Hydrogen currently stands out as 
the ideal fuel. However, development 
work under way in England may re- 
sult in a breakthrough for the car- 
bonaceous fuels, members attending 
the American Chemical Society's 
136th national meeting at Atlantic 
City were told. 

The fuel cell will eventually be- 
come a major power source replacing 
other systems in some applications, 
K. Kordesch, National Carbon Co., 
Division of Union Carbide Corp., 
said. Initially it probably will be re- 
tricted to uses where excellence of 
fuel efficiency, silence, freedom from 
fumes, and simplicity of design and 
Operation are important requirements. 

National Carbon’s first prototype 
was used about 2 years ago to power 
a 28-volt radar unit. This hydrogen- 
oxygen cell is now being production 
engineered for practical uses. This 
particular cell is characterized by use 
of inexpensive carbon electrodes. Hy 
drogen fuel is combined with oxygen 
from air to produce electricity. Water 
is the reaction product. 

As a rule-of-thumb, | kw.-hr. of 
electricity—about the capacity of a 
50-Ib. car battery—can be produced 
from % Ib. of hydrogen. Hydrogen is 
an ideal fuel and can be stored for 
months in liquid state with a con 
tainer weight approximately equal to 
that of hydrogen. For every day pur- 
poses, hydrides, decomposed by wa 
ter, are more convenient choices 

A practical, widely-used fuel cell 
must operate on air, be inexpensive, 
and should use a readily available 
fuel, said Kordesch. Use of carbona- 
ceous fuels (liquids or gases) at low 
temperatures is one goal National 
Carbon is trying to reach, he said 


Partial solution . . . Successful hydro 
gen-oxygen cells represent only a 
partial solution, agreed H. H. Chamb- 
ers, Sondes Place Research Institute, 
England, in a paper prepared jointly 
with A. D. S. Tantram. 

Complete solutions depend on de- 
velopment of cells and batteries to 
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The Fuel Cell: What It Is 


THE FUEL CELL is composed of 
an anode, cathode and electrolyte. It 
converts chemical energy of the fuel 
directly into electricity without com- 
bustion. However, the cell is not re- 
charged periodically. Rather, it op- 
erates continuously, feeding off an 
incoming fuel (OGJ, Feb. 9, p. 72). 

Conventional power sources, such 
as internal combustion engines or 
steam engines, convert the chemical 
energy of the fuel into heat and then 
convert a portion of the heat energy 
into mechanical energy or electricity. 
The fuel cell avoids this wasteful 
conversion of energy to heat. Thus, 
in principle, it can operate at about 
twice the efficiency of conventional 
power sources. 





operate at long periods at high effi- 
ciencies on more orthodox fuels, such 
as manufactured gas, natural gas, and 
vaporized liquid hydrocarbons. Ex- 
perimental work done at Sondes 
Place indicates a solution is within 
striking distance. 

Simply-designed cells capable of 
being stacked to build compact bat- 
teries have been built in the labora- 
tory. They use inert porous diffusion 
electrodes with molten carbonate 
electrolytes. The Sondes cell is effec- 
tively a combined oxygen and carbon 
dioxide concentration cell in which 
the primary anodic and _ cathodic 
processes are identical. 

Work has now reached the develop- 
ment stage and engineering design 
factors are being studied, he said. The 
main problems are associated with the 
choice of materials for the construc- 
tion of cell bodies. These are rather 
well defined, however, and no more 
difficult than those solved in other 
fields, such as gas-turbine technology. 

An attractive development from 
the standpoint of the petroleum in- 
dustry has been the use of anodes 
containing oxidation catalyst in their 
composition. With a good oxidation 
catalyst being used, the chemical na- 
ture of the fuel is of only secondary 
importance in determining cell per- 
formance. 

Experiments show that with a given 
electrode system, the cell performance 
runs roughly parallel with ease of 
oxidation of the fuel. For example, 


performances with hydrogen, carbon 
monoxide, and methanol are almost 
identical; kerosine vapor gives a 
slightly worse performance; and 
methane is substantially worse. 

With all carbonaceous fuels there 
is a potential danger of depositions 
of solid carbon in the cells. This 
would block the gas passages and 
cause an inevitable loss of available 
energy due to irreversible, nonelectro- 
chemical side reactions. With hydro- 
carbon vapors, carbon may be de- 
posited due to thermal cracking. This 
occurs with propane, but not with 
methane or kerosine. It can be pre- 
vented by adding water vapor or 
carbon dioxide to the fuel gas. 

Present laboratory cells have en- 
ergy efficiencies of 78% at nominal 
ratings and 50% at miximum output, 
Chambers said. Thermal efficiencies 
will run about 60% at nominal 
ratings and 38% at maximum output. 

The thermal efficiency is in agree- 
ment with General Electric’s expe- 
rience, said Dr. Herman A. Liebhaf- 
sky, in a paper prepared with Dr. 
David L. Douglas. A hydrogen-oxy- 
gen cell of GE’s has obtained thermal 
efficiencies over 60%. Large models 
producing 10 watts and more are 
now under test in the company labs. 

Within 5 years fuel cells using 
hydrogen should be ready for com- 
mercial use, he said. Fuel cells capa- 
ble of competing with present power- 
generating equipment in central sta- 
tions are not out of the question. 
When such types are finally devel- 
oped, they will probably use gaseous 
fuels, particularly gases containing 
carbon compounds. 

Present progress is gratifying, he 
said, but many formidable problems 
remain to be solved. 





PIPELINE 


The first application of a modified 
J-57 jet aircraft engine as a prime 
mover on a natural-gas pipeline will be 
made by Columbia Gulf Transmission 
Co. at its Clementsville, Ky., station. 
Columbia Gulf has applied for an 
FPC permit to install the 10,500-hp. 
prototype unit which will drive a spe- 
cially designed Cooper-Bessemer pow- 
er turbine and centrifugal compressor. 
Cooper-Bessemer Corp. and Pratt & 
Whitney Aircraft now have an ex- 
perimental unit under test at East 
Hartford, Conn. (OGJ, September 7, 
p- 99). 


A crude-oil gathering system in 
Reeves County, West Texas, has been 
completed by Pasotex Pipe Line. Mc- 
Vean & Barlow, Inc., had the con- 
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New Jet-Fuel Guide 
.. . developed by Texaco 


may win industry support. 


REFINERS may have a new yard- 
stick to use in evaluating jet fuels— 
the L. N. or luminometer number. 
According to L. C. Kemp, Jr., re- 
search vice president of Texaco, Inc., 
the luminosity of a fuel has a direct 
bearing on its aircraft lifting power, 
flight range, engine life, and exhaust 
smoke on take-off. 

Texaco has developed the know- 
how for making jet fuels with ex- 
tremely low luminescence. This quali- 
ty, Kemp said, reduces the number 
of incandescent molecular fragments 
that form on combustion and cause 
the exhaust gases to glow. These frag- 
ments give off radiant heat which can 
seriously increase hot metal tempera- 
tures inside a jet combustor without 
adding to engine power. 

The more cleanly a fuel burns, the 
lower the luminosity. Aromatics and 
naphthenes produce more unburned 
carbon in combustion gases than do 
paraffins. 

With Texaco’s low-luminosity fuel, 
he said, combustors can be operated 
at higher temperatures without over- 
heating, giving greater thrust per 
pound of fuel. The company has pro- 
vided over | million gallons of high 
L. N. fuel for tests by aircraft engine 
manufacturers and by its own jet en- 
gine laboratories at Beacon, N. Y. 

Most jet fuels, according to Kemp, 
rate between 45 and 65 L. N. Texaco 
is now able to produce fuels with 
L. N. of 135 and higher. The com- 
pany foresees new economies in jet 
operation if engine makers design to 


take full advantage of low-luminosity 
fuels. Whether the L.N. becomes an 
important jet fuel specification will 
depend on the military and the air- 
lines. As the customers, they will de- 
cide whether low-luminosity fuels are 
practical. 


LPG Line Revised 


... With Houston-New York 


project dropped in favor 


of line to upper Midwest. 


PLANS for a $100-million Hous- 
ton-New York LPG line have been 
dropped in favor of a line from West 
Texas to Madison, Wis., and Minne- 
apolis-St. Paul. 

The Missouri-Kansas-Texas Rail- 
road, in announcing the revised plans, 
said the company had been unable to 
obtain throughput agreements for the 
proposed 2,500-mile line. Without 
such agreements it could not be fi- 
nanced. 

The line was to have run along 
the Katy and New York Central rail- 
roads, and was backed by both com- 
panies. R. E. Thomas, Katy chairman, 
said his company would build the 
newly proposed project at a cost of 
$55 million. 

“We already have letters of intent 
in hand, in the works, and promised 
for a throughput of approximately 
22,000 bbl. a day,” Thomas said. He 
is aiming for 30,000 to 35,000 bbl. a 
day. 

The proposed system would start 
in the Midland, Tex., producing area 
and extend to McPherson, Kans., 
there dividing into branches to 
Minneapolis-St. Paul and Madison. 


New Coal Act Dies 


... when president refuses 


to sign. Revised bill urged. 


PRESIDENT Eisenhower has re- 
fused to sign a bill which would es- 
tablish a special coal research and 
development commission. 

This .was a distinct setback for the 
coal people who had pushed the legis- 
lation through Congress. Their goal 
was to institute further government 
research in an effort to find new uses 
for eoal, increase old uses, <rim coal 
costs, and, in general, nelp coal be 
more competitive with oil and natural 

as. 

‘ The President, in rejecting the bill, 
pointed out that the Interior Depart- 
ment already has a research and con- 
servation program for coal, as well as 
for other mineral resources. Estab- 
lishment of the proposed commission, 
he said, would dilute Interior’s interest. 


Second setback . . . The bill is also 
undesirable, the President said, be- 
cause it could serve as a precedent for 
creation of other such special agencies. 

He did approve a provision of the 
bill which would authorize the Secre- 
tary of Interior to contract for coal 
research. He said he would urge 
Congress to enact such legislation. 

The President’s action was the sec- 
ond recent setback for the coal and 
coal-related industries. Earlier, the 
House rules committee had bottled up 
a resolution calling for establishment 
of a special congressional committee 
to draft a national fuels policy. It was 
apparent the coal industry hoped such 
a fuels policy would specify end uses 
of the nation’s fuel resources. 





BRIEFS... 


tract for the 35 miles of 2, 4, 6, and 
8-in. line. 


A contract for approximately half 
of a 500-mile 8-in. products line from 
Teheran eastward to Meshed, Iran, 
has been awarded to Williams Broth- 
ers. The line will be an extension of 
the National Iranian Oil Co. products 
system. Construction timetable has not 
been set. 


Construction has begun on the 
$4,000,000 Calgary, Alta., plant which 
Big Inch Pipe Mill will build to pro- 
duce pipe from 18 to 36-in. Capacity 
will be 120,000 tons per year, with 
production scheduled to start in May 
1960. Inter-Provincial Steel Corp., 
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Ltd., is building a 110,000-ton per 
year steel mill in Regina, Sask., and 
will supply skelp to Big Inch. Another 
pipe mill is being built at Camrose, 
central Alberta, by Page - Hersey 
Tubes, Ltd., and Stee! Co. of Canada. 


A 22-mile 6-in. line now being built 


from Maysville to the Wynnewood, 
Okla., refinery of Kerr-McGee Oil In- 


Also for Pipeliners... 


dustries, Inc., will complete a link 
tying together Kermac refineries at 
Wynnewood, Cleveland, and Cushing, 
Okla. The new line ties into a line 
purchased from Magnolia. Finished 
products can be moved from Wynne- 
wood to Cushing and Cleveland, or in 
the reverse direction. The various 
units at the refineries can be used as 
if they were in a single plant. 


IN THE NEWS: Pan American move highlights the new impetus being 


given to intrastate gas sales (p. 101). . 


. Katy railroad revises plans for LPG 


pipeline. Route now goes from Midland, Tex., to Upper Midwest (p. 111)... 
Italy envisions network of pipelines to Central Europe with refinery tie-ins 


(p. 117). 


PLUS THESE TECHNICAL REPORTS: Annual pipeline issue (pp. 124- 
207) . . . Using radioisotopes for interface detection in products pipelining 


(p. 227). 
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Plastic Paving 


SHELL Oil Co. has laid a stretch 
of paving with its new plastic 
and-asphalt concrete, which com- 
bines epoxy resins with asphalt 


Shell developed the “almost in- 
destructible” surfacing materia! to 
meet severe requirements of jet 
aircraft on runways and mainte- 
nance area pavements. 


An initial application, however, 
is shown on an 868-ft. road lead 
ing to the Shell Chemical Corp. 
plant at Deer Park, Tex., near 
Houston. 








Seeing Double? 


A UNIQUE operation is under way 
on Standard Oil Co. of California’s 
platform off Summerland, Calif.— 
simultaneous drilling of two wells 
using the same derrick. 


With draw works for each rig 
positioned on opposite sides of the 
platform, the rotary tables of the 
two wells are about 18 ft. apart. 
The derrick, 140 ft. high and 45 ft. 
by 45 ft. at the base, is designed 
so the crown blocks of each rig 
are spotted directly over the well 
being drilled. 
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THESE are all lawyers—and it isn’t a bar association meeting. They were among 84 attorneys 
in U. S. District Judge Royce H. Savage’s courtroom in Tulsa during a pretrial conference of the 

No Vacancy Government's price-conspiracy case against 29 major oil companies. All but four of the lawyers 
represent the oil firms. They filled up most of the available seats and overflowed into the 
jury box. Spectators during the trial, which will start January 18, will have to show up early 
to get a seat. 


Pioneers Honored 


A MONUMENT—honoring pioneer 
developers of California's huge Ven- 
tura Avenue field—now stands on 
Shell Oi! Co.’s Taylor lease north of 
the City of Ventura. 


The monument specifically honors 
B. H. van der Linden, Shell pioneer 
who had a big part in the discovery 
of commercial production in the big 
field. Van der Linden, who died last 
year, formerly headed Shell’s world- 
wide production operations. 


The monument was erected by the 
Petroleum Production Pioneers. It was 
officially unveiled during dedication 
ceremonies by O. W. Chonette, right, of 

Inc., and F. W. (Dutch) Schmie- 
Shell. Chonette, president of 
eum Production Pioneers, was 
of ceremonies at the dedica- 
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Rx for Sick | 


Qorvice 
Qtations 


Dealers should: 


Determine money needed to operate station properly 
through slow periods of first year or so. This amount 
should be available above the initial investment in 
the station. 


Insist on getting best dealer training the parent oil 
company can offer. Do likewise for your employes 
after opening so they can also be trained. 


Erase any “chip on your shoulder” attitude toward 
the company. It spoils good business relations. 


Set up simple, easy-to-keep record system. Then 
check records daily, weekly, monthly to find profit 


Companies should: 


Keep accurate termination records, interview a quit- 
ting operator, try to prevent heavy dealer turnover. 


Follow careful selection methods before putting a 
man into a new station and be sure he has the re- 
quired training. 


Make it clear to new lessees that they must follow 
a record-keeping system suggested by company. 


See that salesmen do a better job of helping dealers 
solve their problems. Joint meetings of salesmen and 
dealers are one way to train dealers in latest methods 
of servicing customers’ cars and in service-station 


or loss. 








management. 








Why Do Service Stations Fail? 


THE 30% mortality rate among 
service stations across the nation is 
one of the most acute and expensive 
problems facing oil-industry mar- 
keters. 

A new study revealed last week 
sheds new light on the question. It 
reports that station operators go out 
of business because they: 

. ++ Make too little profit. 

. ++ Have insufficient working capi 
tal. 

. .» Keep inadequate records 

. ++ Have too little training for the 
work. 

-+-Get very little 
from oil companies. 

These economic sore spots in the 
marketing section of the oi! industry 
were discovered in an exhaustive study 
by Dr. Lloyd R. Saltzman of the 
University of Tulsa’s marketing de- 
partment and his 17-man class in 
market research. 

The researchers interviewed more 
than 75 station operators who had 


specific help 
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quit business in the Tulsa area over 
the last 2 years. Oil-company repre- 
sentatives of the 11 parent companies 
whose stations were involved also were 
interviewed. 

Chief complaints from the oper- 
ators involved long hours of work, the 
frequent price wars, and lack of co- 
operation from oil-company suppliers. 

Oil- company representatives, for 
their part, observed that many sta- 
tion operators who quit were dis- 
couraged by lack of working capital 
and poor management techniques. 
These they described as failure to do 
a balanced selling job and inability 
to plan properly. 


Heavy loss . . . The turnover in sta- 
tion operators is costing the oil in- 
dustry heavily. 

Saltzman observed that despite the 
great sales potential of products and 
services sold in service stations about 
3 dealers out of every 10 will leave 
their stations each year. 


Often the same station has a turn- 
over of two or more times a year 
while many stations have no turnover. 

“Nevertheless the number of termi- 
nations is excessive,” the researchers 
reported. “In each case the cost to the 
dealer and to the parent oil company 
is high and almost impossible to meas- 
ure—when one considers the loss on 
the original investment, the loss dur- 
ing time that the station is closed, 
and cost of finding a new lessee and 
getting him started in the business 
properly, 


Competition stiff ... More than 70% 
of the operators who quit said they 
worked more than 70 hours a week. 

Only 6% said they worked less 
than 60 hours a week. 

Four out of every five operators 
interviewed keep their stations open 
90 hours and over per week. The 
most-mentioned business hours were 
7 a.m. to 9 p.m. Only five stations 
were kept open 24 hours a day. 
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The Saltzman report showed that 
90% of the terminees leased their 
stations from oil companies rather 
than owning them. Nearly 80% had 
at least one competitor within a block 
and about 32% had three or more 
competitors within a block. 

Saltzman pointed out there’s a 
growing complaint from dealers that 
far too many stations are being 
opened. He said that reports from 
the U. S. Department of Commerce 
indicate that the number of service 
stations in the U. S. has increased by 
about 50% during the past 8 years. 
About 40% of the stations surveyed 
by Saltzman had been open less than 
) years. 

The researchers found the average 
station had two bays and was from 
5 to 9 years old. Average investment 
was between $2,500 and $4,999, and 
the average terminee sold from 10,000 
to 15,000 gal. of gasoline during each 
of the last 2 months of operation. 


Training . . . Only 16% of the oper- 
ators had some type of formal train- 
ing before or after they opened their 
stations. 

Only six operators had training 
both before and after the station open- 
ing. On-the-job training was the most 
common type for those who received 
training before the opening. Trans- 


mission instruction and sales meetings 
were mentioned most for those who 
received training after the opening. 

Oil-company salesmen called on the 
dealer once or more each week in 
more than half the cases. A common 
complaint from dealers, however, was 
that the salesmen too often made 
social calls only or that the salesmen 
high-pressured them into buying com- 
pany merchandise instead of helping 
the dealer solve his problem. 

Too, many dealers felt the salesmen 
were company centered and not 
really interested in the welfare of 
dealers. 

As for bookkeeping, the most-men- 
tioned system was the Penny Record 
which was used by about one-third 
of the operators. Only about 6% of 
the dealers followed a bookkeeping 
system suggested by the oil company. 


Sixty per cent of the terminees re- 
ported they never intended to return 
to the service-station business. When 
asked what they would do differently 
if they went back into the business, 
13.5% said they would work for an 
independent oil company. 

Saltzman said the inference was 
that the men liked independents be- 
cause of the lower price of gasoline 
(about 2 cents a gallon), the person- 
alized service of the salesmen, and 


the chance to sell various products 
of their own choosing. 


The company view . . . Nearly all the 
oil companies consider the gasoline 
gallonage sold as a basis for deter- 
mining rental arrangements. 

In most cases the lessees were al- 
lowed to choose the station location 
depending upon availability of the 
stations at the time. 

Two-thirds of the companies re- 
quired an initial investment of only 
$2,500 or less by the station oper- 
ator. About four out of five com- 
panies allowed credit to dealers on 
purchase of oil and TBA products. 
But only 45% permitted the operator 
to buy gasoline on credit. 

A tank of gasoline may cost over 
$1,500, and cash on delivery some- 
times works a hardship on the lessee, 
the researchers reported. 

As for company salesmen, most 
firms require them to have a college 
degree. They must call on dealers 
about once a week or oftener. Their 
main functions apparently are to help 
the dealer in merchandising, sales pro- 
motion, and solving dealers’ problems. 

Some company officials believed 
that the salesmen were not carrying 
out the work they were trained to 
do, and lack of detail work with the 
dealer was an important shortcoming. 


Tidewater Calls Off Merger With Skelly 


THE long-talked merger of Tide- 
water Oil Co. and Skelly Oil Co. 
bogged down last week for the second 
time 


George F. Getty II, Tidewater 
president, announced at the close of 
a board meeting September 17 that 
the latest merger plan was being 
dropped after more than 5 months of 
negotiations. 

Getty said Tidewater had found »o 
“present” basis for such a merger. 

\ merger of the two companies 
first was attempted in 1947. It 
brought strong opposition from W. 
G. Skelly, founder of the Skelly com- 
pany, who defeated the plan in a bit- 
ter court fight. 

John S. Freeman, Skelly president, 
said the decision to end current ne- 
gotiations was made by Tidewater. 

[his was confirmed by Getty, who 
indicated the improved economic out- 
look for Tidewater made the merger 
unattractive. 

Getty issued a statement 
said 

“The continued improvement in 
Operating results, the excellent net 
value indicated for Tidewater 


which 


asset 
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stockholders by merger discussions 
and by outside appraisers’ valuations, 
show that in fairness to Tidewater 
stockholders a merger under current 
market conditions is not advisable. 

“Tidewater’s continuing program 
of expansion through capital expendi- 
ture is beginning to contribute sub- 
stantially to earnings and Tidewater 
stockholders should have every op- 
portunity to see the company’s asset 
value and earnings reflected in the 
market price of their stock.” 


While the implications was that an 
exchange of stock would not be at- 
tractive at current market prices, ac- 
tually no basis for exchanging stock 
had been announced. 

Freeman said the Getty announce- 
ment means that Skelly “is just where 
it was last January.” The company 
will go ahead in its operations “as if 
nothing had ever been said,” he de- 
clared. 


5 months old . . . The merger plan 
first was announced in April (OGJ, 
Apr. 20, p. 61) after years of rumors 
that the proposal was imminent. 


In July Getty announced that “ex- 


cellent progress” was being made to- 
ward the merger, although six com- 
mittees at work on the proposal had 
not reached agreement on evaluation 
of properties and a mutually accept- 
able stock-exchange basis. 

Tidewater had sold its Mid-Con- 
tinent marketing facilities last De- 
cember in what was generally accept- 
ed as a first step toward a merger. 

It had also notified the Justice 
Department of its intent to merge 
and in early August had sent answers 
to 16 questions raised by the depart- 
ment. 

If the merger proposal had been 
completed, the move would have 
created a company with assets total- 
ing more than a billion dollars. 

It would have given the combined 
company a better balance than either 
operating independently. Skelly has 
more crude-oil production than re- 
fining capacity, while Tidewater’s 
situation is just the reverse. 

With Tidewater’s existing market- 
ing and refining facilities on both 
coasts, and Skelly’s refining and mar- 
keting in the Mid-Continent, the 
combined firm would have pretty 
well covered the country. 
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Oklahoma Independents Split 


... by battle over increased allowables. New group seeks 


constitutional provision for 50-bbl. per well minimum. 


A BATTLE over more 
allowables has split the 
Oklahoma’s independent oil 
ducers. 

Arrayed against each other are the 
4-year-old Oklahoma Independent 
Petroleum Association and the 4- 
week-old Oklahoma Independent Pro- 
ducers and Royalty Owners Associa- 
tion. 

W. A. (Gus) Delaney Jr., Ada 
lawyer and oil man, is spearheading 
a campaign to write a clause in the 
Oklahoma constitution setting the 
minimum state oil allowable at 50 
bbl. daily per well. 

He and a group of other dissident 
independents organized the OIPROA 
to conduct a drive for 175,000 signa- 
tures to a petition calling for a state- 
wide vote on the question. Delaney 
as president of OIPROA currently is 
waging a campaign for signatures 
over television, radio, and the press 

The OIPA, headed by Paul R 
Schultz of Tulsa, has taken battle 
with Delaney’s group. They are 
alarmed that a victory for Delaney 
would mean collapse of Oklahoma's 
conservation system and bring on 
market chaos. 


generous 
ranks of 


pro- 


Delaney’s case . . . The argument be 
ing used by Delaney is that other 
states have higher allowable than 
Oklahoma. 


He points to southeast New Mexi- 
co with 32 bbl. daily, San Juan-New 
Mexico 54 bbl., Louisiana inland 39 
bbl., and Louisiana offshore 82 bbl. 

Delaney says an Oklahoma well 
has to be 4,800-ft. deep before it can 
produce more than 14 bbl. daily. He 
argues that only five states have mar- 
ket-demand proration and two of 
these have higher minimum allow- 
ables than Oklahoma. All the other 
states without proration have no pro- 
duction limits. 

What’s wrong,” he asks, “with the 
small producers and royalty owners 
of Oklahoma getting their share of 
the market?” 


The other side . . Schultz is con- 
cerned that such a big jump in the 
allowbale would break down 
Oklahoma’s marketing system. 

He sees it as an attempt to force 
crude buyers to take more Oklahoma 


oil 


state’s 


my judgment,” Schultz says, 
not sound business practice to 
a person by law to buy more 
goods than he can economically use. 
If the allowable is set at a 50-bbl. 
minimum, this in effect is an attempt 
to force crude oil purchasers to take 
that amount of oil. 

[his could only mean that the 
purchasers would begin prorating the 
taking of oil. The large producing 


force 


wells would be allowed to sell their 
50 bbl., but then the small producers 
would be cut off without any mar- 
ket at all. 

“This would eventually drive hun- 
dreds of small oil men out of busi- 
ness. It would affect not only them 
but also royalty owners, other oil 
services, and state revenue. 

“Some of the producers undoubt- 
edly would have to look outside the 
state for a market. An Oklahoma ac- 
tion of this sort undoubtedly would 
lead to increased allowables in the 
other states. Soon there would be 
chaos, as I see it.” 

Schultz, who is president of Black- 
well Oil & Gas Co., admitted that the 
market for Oklahoma crude has de- 
clined like that of other oil states. 
He said this apparently was due to 
heavy imports and added that action 
such as Delaney proposed would up- 
set corrective measures now being 
taken. 


Reaction from Texas . . . Jake Ham- 
on, prominent Texas independent, 
took notice of the Oklahoma fight 
in addressing the Houston meeting 
last week of the Texas Mid-Continent 
Oil and Gas Association. 

He said the association backers 
“like Samson are going unwittingly 
to destroy themselves to call atten- 
tion to their plight.” 

Hamon also declared the pressure 
against low allowables is “just a fore- 
runner of what we can expect to de- 
velop all through the Southwest un- 
less the matter of inventory control 
is taken away from the refining 
branch and put in the hands of top 
management.” 





INDUSTRY BRIEFS... 


Name of the 29-story Magnolia Pe- 
troleum Co. building in Dallas will be 
changed October | to the Mobil build- 
ing. The change coincides with Mag- 
nolia’s becoming a part of Mobil Oil 
Co., a division of Socony Mobil Oil 
Co., Inc. The Flying Red Horse sign 
will continue to rotate atop the struc- 
ture. When the building was built in 
1921, it was the fourth highest in the 
U. S., outside New York City 


Columbia Gulf Transmission Co 
has purchased a 10-acre site in Hous- 
ton to erect a headquarters building. 
The site is located on West Alabama 
Avenue. Columbia Gulf’s offices now 
are at Brazos and Dallas Avenues 


Producing properties of the recent- 
ly-dissolved Brinson-Collins Oil Co 


116 


of Midland, Tex., have been pur- 
chased by United Carbon Co. through 
its gas subsidiary, United Producing 
Co. The properties include 66% net 
wells located in the Welch, Itaan-East 
Howard, Furhman-Mascho, and Cole- 
man Ranch fields in West Texas. 


Consolidated Oil & Gas, Denver, 
has acquired operating interests in 
nine producing Dakota gas wells in 
San Juan County, N. M., and in 23 
producing oil wells in the Post Glori- 
etta field of Garza County, Tex. The 
company plans a 10-well development 
program in the Garza County area 


A three-man commission to admin- 
ister Nebraska’s new oil and gas con- 
servation act has been named by Gov. 
Ralph Brooks. Members are G. H. 


Doran, Sidney; Fred Enders, Kimball; 
and Ray L. Smith, Chappell. Doran 
is in the abstract and investment busi- 
ness, Enders is with the Smith-Enders 
Land Co., and Smith is an attorney 
in the firm of Smith & Wentz. The 
new conservation law becomes effec- 
tive next week. 


Spur Oil Co., Houston, will pur- 
chase a gasoline plant in Hull field, 
Liberty county, Texas and spend $1 
million rebuilding it and laying a 12- 
mile pipeline system. The plant now 
processes from 3 to 5 million cubic 
feet of gas daily. It will be enlarged 
to handle 10 million cubic feet. Spur 
acquired the plant from Mrs. Katrine 
Low West, Houston. Southwest In- 
dustries, Inc., will do engineering and 
construction work. 
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Italians’ 
Proposed 
Pipeline 
System 





Italy Envisions Network 


. of pipelines to Central Europe with refinery tie-ins. 


Others also have pipeline 


ITALY’S dynamic Enrico Mattai 
intends to get in on the ground floor 
of Europe’s blossoming pipeline net- 
work. 

The president of the government’s 
oil monopoly, ENI, says his corpora- 
tion will build a system northward 
from Genoa that will move 240,000 
bbl. to 280,000 bbl. of crude daily 
to refineries in northern Italy, Switzer- 
land, and southern Germany. 

The plan dovetails with other moves 
by Mattai, whose avowed purpose is 
to make ENI an international oil 
power. He fully expects to have big- 
scale crude production through ENI’s 
concession interests in Iran and Egypt. 
A pipeline system to central Europe 
with the necessary refinery tie-ins 
would give ENI a needed outlet for 
this crude, 

The Genoa pipeline project has 
been in the works for months. But 
Mattai spelled out plans at a time 
when at least two other groups were 
studying their own projects to Munich, 


SEPTEMBER 21, 1959—VOL. 57, NO. 39 


projects under consideration. 


one of the key cities in Mattai’s 
scheme. 

One rival project is being studied 
by another group of Italians, although 
Mattai may have a hand in it. It in- 
volves a line from Venice to Munich 
via Austria. The other proposal, 
being considered by a joint American- 
Saudi Arab group, is a system to the 
southern German center from an un- 
specified Mediterranean port. 


Genoa plan . . . The Italian Govern- 
ment has already approved part of the 
project, a 250-mile trunk from Genoa 
to Aigle, Switzerland. 

The program now calls for an over- 
all system of about 700 miles. The 
main trunk is to be extended 135 
miles past Aigle to the West German 
frontier. There it will split, with a 
145-mile branch to Munich, and a 
94-mile branch to southwest Ger- 
many. In Italy, feeders will be built 
to Turin, Milan, and Cremona. 

Mattai foresees refineries at both 


>» >» Foreign News 


German terminals, together with pet- 
rochemical developments, fed by lines 
with capacities of 80,000 bbl. to 100,- 
000 bbl. daily. A 40,000-bbl. plant is 
planned for Aigle, and facilities in 
northern Italy will be expanded to 
handle 60,000 bbl. daily. 

The plan is not without its head- 
aches. The Italian-Swiss treaty may 
have to be changed if the line passes 
through St. Bernard tunnel, as con- 
templated. 

Mattai has some financial back- 
ing from Italian and German banks. 
But he hinted that ENI might take 
international majors as partners. 


Venice plan . . . The plan for a 60,- 
000-bbl. pipeline system running 
northward from Venice is part of a 
package deal that would include a 
highway and refinery building pro- 
ram. 

A $166-million scheme being pro- 
moted by the Barnabos group calls 
for a 240-mile turnpike from Venice 
to the vicinity of Inmsbruck, Austria, 
via Brenner Pass. The pipeline would 
be laid along the highway. In return 
for cutting the highway distance to 
Innsbruck by one-third, the group is 
seeking the right to build a refinery 
there with tax advantages. The system 
could then be extended to Munich. 

Another project is under study by 
an American pipeline builder and a 
Saudi Arabian citizen. The proposal 
reportedly would include preferential 
treatment of Saudi Arabian crude 
supplied to Munich. 


Other systems . .. Mattai’s move 
points up the important place crude 
pipelines have taken in the European 
oil picture almost overnight. 

A 230-mile 28-in. pipeline from 
Wilhelmshaven to Cologne opened 
early this year with a capacity of 200,- 
000 bbl. daily. A 150-mile 24-in. line 
into the same area from Rotterdam 
will open next year with a capacity 
of 150,000 bbl. daily. The lines will 
eventually carry a combined total of 
nearly 1 million varrels daily. 

A group of 19 international and 
local European companies expect to 
open a 460-mile system from Mar- 
seille to Karlsruhe, Germany, by the 
end of 1962. Initial deliveries of 160,- 
000 bbl. daily will be stepped up to 
500,000 bbl. daily later. The line will 
be 30 in. most of the way. 

When the Marseille-Karlsruhe sys- 
tem is completed, the only gap in a 
contemplated trans-European pipeline 
will be the section from Karlsruhe to 
the Ruhr. 
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BATTERY of big lines funnels crude from storage to Mina al Ahmadi tanker terminal 


Pint-Sized Kuwait Has Some Texas- 


Paul Swain 
International Editor 


IN KUWAIT, where the fantastic is commonplace, 
production people grudgingly concede that new fields 
like Raudhatain and Minagish are interesting, but al- 
ways with the reservation that Burgan is Kuwait Oil, 
with a capital “O.” 

Burgan, the 1938 discovery, is the backbone of 
Kuwait. The size of its vertebrae makes any argu- 
ment useless. Burgan has furnished the bulk of the 
more than 3,400,000,000 bbl. of Kuwait crude that 
has been shipped from the shaikhdom in little more 
than a dozen years. 

Early this summer the big Burgan field, along 
with the newer, smaller Magwa-Ahmadi, poured a 
little more than 1.5 million barrels daily into the stor- 
age that serves the Kuwait loading terminal. This not 
only didn’t strain the big field, it hardly let it flex 
its muscles. 

In short, everything about Kuwait’s oil is best ex- 
pressed in superlatives. Kuwait is enough to make a 
Texan blush with shame. 

The country has the biggest oil loading terminal 

HEAVY wire fences and coiled barbed wire protect all in the world. Its storage capacity of a mere 9.8 million 


Burgan wells. Protection was added after a few wells were gine ; “ ‘ “agg 
sabotaged during Suez crisis barrels isn’t bad either. It’s no joke, nor is it exaggera- 
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BURGAN FIELD supplies bulk 
of Kuwait's 1-million-barrel- 
plus daily production. The 
field has several gathering 
stations capabie of handling 
140,000 to 180,000 bbl. of 
crude daily. 





Sized Oil wells 


tion, to say that 1.5 million barrels daily production 
doesn’t let the country’s oil flex its muscles. Kuwait 
has a field separation capacity of 2.3 million barrels 
daily; a field pumping capacity to match that; and a 
production capacity of 2.85 million barrels daily from 
existing wells and production facilities. 

Anything less than a 6-in. flow line is frowned on in 
the field and there aren't many wells that have one 
smaller. The collecting lines from Kuwait’s separators 
are double 12-in. Lines to storage on the heights 
above the country’s big loading terminals range from 
20-in. to 34-in. with 1 mile of 36-in. crude line in- 
cluded. 

About all that keeps Kuwait from taking over the 
No. 1 oil-exporting spot from Venezuela is a world- 
wide depressed crude market. Kuwait could come 
pretty close to matching Venezuela’s 9,200-well out- 
put from only 300 wells. And, those wells are grouped 
in three fields in a stretch of sandy desert that lit- 
erally could be lost in Eastern Venezuela. 

Fourteen of Kuwait’s separator-pump stations serve 
Burgan and the Magwa-Ahmadi fields. Output of these 
stations ranges from 140,000 bbl. daily to 180,000 
bbl. daily each. 

A fifteenth station equipped with three 900-hp. 
Ruston & Hornsby turbines in series and Mather & 
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MOST PROMINENT features of 
Kuwait Oil’s 190,000-bbl. re- 
finery are the twin 80,000- 
bbl. crude distillation units. 
The only downstream process- 
ing is a 400-bbi. asphalt plant 
and a Platformer. 


BIGGEST oil loading terminal in the world is located at 
Mina al Ahmadi. The terminal has whopping storage ca- 
pacity of 9.8 million barrels. 
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Platt pumps can move 200,000 bbl. daily from Raud- 
hatain field in North Kuwait 


Storage and terminals . . . Al! this productive capacity 
moves into two tank farms with a combined capacity 
of 9.8 million barrels of crude 

The old South Tank farm serves the Mina-al 
terminal, the world’s largest. It consists of four 139,- 
000-bbl. tanks; twenty-five 168,000-bbl. tanks; and 
six 210,000-bbl. tanks located on the heights above 
the big 10-berth pier. 

The new North Tank farm has one 210,000-bbl. 
tank and fourteen 262,000-bbl. tanks on a 
bluff 375 ft. above the North pier. Three 40-in. gravity 
flow lines extend to the new 5-berth pie! 

In addition to the two piers, there are six offshore 
sea berths for tankers loading products from Kuwait’s 
big 190,000-bbl.-daily refinery. This product loading 
is almost entirely bunkers. The only downstream fa- 
cilities the mammoth crude-distillation plant has are a 
400-bbl. asphalt plant and a brand new 4,000-bbl.- 
daily Platformer which went on stream only a few 
weeks ago. 


Ahmadi 


located 


Gas reinjection . . . Following the world-wide trend 
that has spread to the Middle East, Kuwait will start 
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reinjecting gas into its producing formations by the 
end of 1960. 

At present gas from the separators that can be 
used in Kuwait town and Ahmadi for domestic and 
industrial use goes to these two sources. But the amount 
is small. The remainder is flared in the desert 
waste. 

Kuwait Oil Co. is now building a new injection 
plant in Burgan to put 100,000 M.c.f. of this flared 
gas back into formation. Initially, the company will 
have only five injection wells. The 395-psi. gas will be 
stepped up to 1,920 psi. in two-stage compression and 
reinjected 

The injection plant will be equipped with two 
7,000-hp. Westinghouse simple-cycle, single-shaft gas 
turbines powering two Ingersol-Rand centrifugal com- 
pressors in series. 

The units will be equipped with small starting tur- 
bines operating on 395-psi. gas. The units are being 
equipped with all automatic and shutdown controls. 
The new plant was designed by Brown & Root, Hous- 
ton, and engineered by the KOC London offices. 
Kuwait Bechtel Corp. is building the plant. 


as 


Local consumption . . . The tiny little desert kingdom 
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of Kuwait probably has the highest per capita gasoline 
consumption of any country on earth. 

The most casual observation shows why. Kuwait’s 
dusty, sandy countryside and villages are liberally sprin- 
kled with new, two-tone, high-compression automo- 
biles and trucks. Most of them are American. It’s not at 
all unusual to see a bright red-and-white American 
sedan or station wagon parked beside a Bedouin tent 
at a remote desert spot with camels and goats grazing 
all around it. Dozens of shiny new station wagons 
thread in and out the ancient gates of old Kuwait 
town, most of them looking a little topheavy with a 
luggage rack full of bundled alfalfa to feed the driver’s 
livestock. 

This mass of automobiles gives Kuwait an eerie 
mixture of ancient and modern appearance. Ii has 
also given the little country a common ailment of 
the automobile age—the traffic problem. 

More important, it has given the country a domes- 


Another Strike 


@ CREPS discovery has five 
possible pay zones. It’s in 
Edjele area near Libya. 


EASTERN ALGERIA’S prolific 
Edjele region has yielded another 
discovery. 

Quan Taredjeli 1, 8 miles north- 
east of Zarzaitine oil field, has en- 
countered five known zones which 
tested oil or gas, or both. CREPS, 
the concession holder, is still deepen- 
ing the hole, drilling ahead at 3,670 ft. 

Gas was encountered first in the 
B-2 zone, from 2,100-33 ft. Oil flowed 
at the rate of 31 bbl. per hour in 
the B-4 horizon, from 2,280-2,345 
ft. The B-6 zone yielded 6 bbl. an 
hour from 2,375-2,405 ft. The B-8 
formation tested gas and water be- 
tween 2,450-2,500 ft. The D.O. reser- 
voir flowed 14 bbl. per hour from 
3,115-80 ft. 

The find is on a structure extend- 
ing in a north-northeast direction. It 
is blocked from Zarzaitine by a series 
of faults. 


Low-cost wells . . . CREPS has de- 
veloped 900 million barrels of recov- 


tic fuel consumption pattern that is almost the exact 
reverse of any nation east or west of the United States. 

Last year Kuwait drivers used 34 million imperial 
gallons of gasoline (about 2,700 bbl. daily). About 
70% of this was premium euto fuel, but the heavy 
use of premium can be misleading. Premium gasoline 
is about 90 octane and is blended for local consump- 
tion from imported cat-cracked gasoline from Abadan. 

In contrast to this heavy gasoline use, Kuwaitis 
used only 6.7 million imperial gallons of kerosine (about 
524 bbl. daily) and 12.2 million imperial gallons of 
gas-oil (about 954 bbl. daily). 

Oil wealth that has trickled down to the popu- 
lace and a thriving, bustling private economy have cre- 
ated this desert automobile age. It is helped a great 
deal by the fact that Kuwait’s 11 privately operated 
service stations market their premium gasoline for the 
equivalent of 16.5 cents a gallon. The 70-octane reg- 
ular costs only 10.5 cents. 


Is Made Deep in the Sahara 


Algeria's New 
Discovery 


erable reserves on its concessions 
nestle against the Libyan border. 

A 460-mile, 24-in. pipeline from 
the producing area to La Skhirra, 
Tunisia, is expected to open next 
year with an initial throughput of 
150,000 bbl. daily. Zarzaitine, with 
an estimated 600 million barrels of 
recoverable reserves, will produce the 
lion’s share. But several other dis- 
coveries in the area may have com- 
mercial possibilities. These include La 
Reculee, El Adeb Larache, Ouan 
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Taredert, Collenia Domeo Haaraet, 
and southernmost Ikebrane. 

Despite a per well yield much 
smaller than that of Hassi Messaoud 
production, some observers think 
CREPS properties are a better com- 
mercial bet. The depths are shallower 
and the permeability and porosity of 
the reservoir rock are higher. Com- 
pletion costs may be only one- 
thirteenth as much as for Hassi 
Messaoud. 


CREPS, owned 35% by Royal 
Dutch-Shell, said in Paris this month 
that it will need to invest another 
$250 million to complete field de- 
velopment and the pipeline to the 
Mediterranean. The company has 
started negotiating with French re- 
finers for a permanent outlet for its 
crude, some of which is expected to 
reach world markets through the Shell 
organization. Production in 1961 is 
slated to average 160,000 bbl. daily. 
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Philippines May Have First Commercial Find 


@ Redeco says its Cebu wildcat has five productive zones. 


Company plans to skid rig to new location for an offset. 


A LOCALLY-OWNED Philippine 
exploration company has made what 
appears to be the first commercial oi! 
discovery in the islands. 

Republic Resources & Development 
Corp. has made two successful drill- 
stem tests of its shallow Cebu wildcat 
The company says it has found at 
least five productive zones in the well 
30 miles west of Cebu City 

The first test, 2 weeks ago, yielded 
449 ft. of clean 41° to 45°-gravity oil 
from a section found between | ,107-9! 
ft. Gas flow from this interval 
estimated at 70,000 cu. ft. daily 

Attempts to test the interval further 
failed when the packer wouldn’t hold 
so the well was deepened to 1,285 ft 

The second test made last 


was 


week of 


the 1,257-84 ft. zone was even better. 
Gas reached the surface almost im- 
mediately, and the company recovered 
50 ft. of heavy oil and gas-cut mud 
in addition to 754 ft. of “high gravity, 
free oil.” Shut-in pressure of the well 
was 200 psi 

Redeco plans to skid the rig to an 
offset location for a second well. 

The Cebu discovery is the first 
which appears to be commercial in the 
Philippine Islands. Previous explora- 
tion has pretty well centered in the 
Cagayan Valley of northern Luzon 
where deep tests have been drilled, all 
with at least some shows of oil or gas. 

Shallow drilling was done on Cebu 
more than 60 years ago. A 500-ft. 
hole drilled on Cebu in the early 


1900’s still yields about a barrel a 
day of bailed crude (OGJ, Sept. 1, 
1958, p. 120). 


Panay’s wildcat . . . Two companies 
have started a well on the south coast 
of Panay Island. 

Philippine Oil Development Co. 
(Podco) and San Jose Oil Co. plan 
to take Tabbauan | to about 8,000 ft. 
The location is on the crest of a seis- 
mic structure 3 miles south of Oton 
1, a 6,354-ft. test drilled by Podco 
6 years ago. Oton encountered oil 
shows in sections between 3,926-6,019 
ft., and located a potential reservoir 
rock from 5,118-88 ft. 

Podco has a 70% interest in the 
13,000-acre unit with San Jose hold- 
ing a 30% net profits interest in the 
well and license. San Jose is a 75% 
owned subsidiary of Pantepec Oil Co. 
C.A. and Pancoastal Petroleum Co. 
C.A. 


Gulf Gets Discovery in Northwest Libya 


A DISCOVERY by Gulf Oil ¢ orp 
in northwest Libya has been com- 
pleted as a 900-bbl.-daily producer 

Emgayet 1 is 200 miles south of 
Tripoli in the central part of conces- 
sion 66, The pay zone, encountered 
at about 4,700 ft. last May, initially 
tested at the rate of 750 bbl. daily 
of 35°-gravity crude. The hole was 
bottomed at 7,944 ft. 

Libyan oil men call the discovery 
“a nice little well.” But much more 
drilling will be needed before the com 
pany can evaluate reserves. The first 
stepout, B1-66, located 5 miles from 
the first test, has been abandoned at 
4,700 ft. The company is now rigging 


up for a second stepout, 8 miles from 
the find. 

Half of the camp at Emgayet is be- 
ing moved 47 miles west-northwest to 
provide facilities for the company’s 
second wildcatting operation on the 
7-million acre concession. The new 
test, D1-66, will probe a different 
structure. 

Another well in the same general 
part of the country, Libya Shell’s Bir 
Tlacsin 1, is plugging back from 
13,187 ft. in preparation for upper 
zone testing. The find is 120 miles 
southwest of Tripoli. 


Esso program . . . The second step- 


out to the Zelten discovery in north- 
ern Libya has been started by Esso 
Standard (Libya). 

Zelten 3 is 5.4 miles southwest of 
the initial wildcat which came in at 
17,500 bbl. daily to establish Libya 
as a major oil province. Zelten 2, lo- 
cated 4 miles southeast of the discov- 
ery, has been completed and shut in. 

After completion, the well was 
opened to clean itself out. But no esti- 
mate of flow rate was made because 
the storage tank had been moved off 
location. The well on an initial test 
flowed at the rate of 15,000 bbl. daily 
from Paleocene limestone (OGJ, Aug. 
24, p. 64). 


Refineries Are Scheduled for Four Foreign Countries 


PLANS for construction of refin- 
eries in four foreign countries are 
firmed up or in the mill. The plants 
are slated for Denmark, the East Afri 
can country of Kenya, Morocco, and 
the Philippines. 

Tidewater Oil Co. will build a 
20,000-bbIl. refinery at Kalundborg, 
an industrial seaport on Denmark’s 
Island of Zealand, about 62 miles west 
of Copenhagen. It will be Denmark's 
first crude-oil refinery. 

A Danish firm, Dansk Veedol, has 
been set up by Tidewater as its oper- 
ating company there. The refinery 
probably will be on stream in 196! 
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It will help stem the trend of reliance 
by Scandinavian countries on Russia 
for their petroleum needs. 

An agreement for a refinery in 
Kenya has been signed by Royal 
Dutch-Shell and British Petroleum Co. 
The $45-million plant is expected to 
open in about 4 years. It will be lo- 
cated in Changamwe industrial area 
of Mombasa and operate on Persian 
Gulf crude. 

At the insistance of the Kenya Gov- 
ernment, provision was made for other 
companies to join the project. 

A 22,500-bbl. refinery will be built 
in Morocco by Soc. Samir, a com- 


pany owned 50% by ENI, the Italian 
oil agency. The plant will be built 
under an agreement which gave Samir 
exploration permits in Tarfaya pro- 
vince. 

The Philippine Government has ap- 
proved a proposal for a 10,000 to 
17,000-bbl. refinery to be built by 
Gulf Oil Corp. and local interests. 

A new company, Filoil Refining 
Co., has been set up for the venture. 
It is owned 25% by Gulf Oil, and 
Philippine interests will hold the re- 
mainder. The refinery will be the 
country’s fourth plant either planned 
or In operation. 
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PLANNED MAINTENANCE that saves money and promotes re- 
liable operation is the theme of the Journal’s Annual Pipeline 
Number, which has a 3l-year tradition of presenting know-how 
articles of significance to the industry. It leads off with a 15-page 
special report on maintenance, prepared by the Journal's Pipeline 
Editors from an industry-wide survey of top pipeline men (p. 124). 

This special report is followed by an article on low-hydrogen 
electrodes for hot taps and a new joint design to assure full-penetra- 
tion welds (p. 171) . . . A new instrument which promises improved 
engine balancing, lower fuel consumption, and lower maintenance 
is described (p. 182) . . . Lubrication advances are outlined in the 
report of a big transmission line’s experience (p. 184) . . . And 
mechanical developments and maintenance ideas which have been 
the key to automation are analyzed (p. 196). 


CONSTRUCTION continues to command major attention in the ex- 
panding pipeline industry, and contractor’s methods are described 
in two of the year’s more important projects. Pipe was laid at ex- 
tremely rapid rates—almost 5 miles per calendar day—by a single 
spread on the Kaneb products-line expansion. The contractor ob- 
tained fast production by using two pipe gangs (p. 204)... 

The Midwestern gas line, a 350-mile 30-in. line from Portland, 
Tenn., to Joliet, Ill., the largest new project of the year, used plastic 
coating for part of its exterior corrosion protection, internal coating 
for nearly its entire length, and some different approaches to field 
construction (p. 207) . . . And unusual construction requirements 
were met in laying jet fuel and avgas lines to Love Field in Dallas 


DESIGN AND OPERATION are covered in four outstanding 
articles. Laurel Pipe Line has developed a hydraulic nomograph for 
quick selection of pump combinations for power savings. Step-by- 
step use of this valuable tool is made crystal clear by elaborate color 
illustrations (p. 140) . . . Pure’s experience in automating an old 
crude line will be helpful to others involved in this common problem 
(p. 144)... 

Humble has design and operational innovations in the Love Field 
system: separate internally coated lines for avgas and jet fuel with 
rubber balls at interfaces (p. 158) . . . The behavior of gas-engine 
reciprocating compressors is explained by an expert who probably 
has no peer in this field (p. 201). 

Together these articles offer 50 pages of rewarding reading for 
all pipeliners, whatever their special responsibility. 





This roundup presents what's interesting and 


important to top pipeliners in new ideas, new 


tools, and variety of approaches to problems. 


BY PAUL REED AND GENE KINNEY 
Pipeline Editors 


CONSIDERABLE change has taken 
place in recent years in the mainte- 
nance practices of oil and natural-gas 
pipelines. Pipeliners themselves have 
been responsible for some of the in 
novations. They also have borrowed 
liberally from other industries 

And the period of change is not yet 
over, but is likely to continue fo 
years to come, because machinery and 
operating techniques are changing 
Maintenance appears to command 
more attention from management and 
operating personnel than heretofor: 
The era of “fix it when it breaks” 
has gone; it has become a casualty of 
a better understanding of the econ 
omy of planned maintenance and the 
requirements of the age of automa- 
tion. 

As change is the key word in main- 
tenance trends for the entire industry, 
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it is variety that characterizes prac- 
tices within the industry. These are 
the facts that stand out in a survey 
of pipeline companies whose replies 
were followed up by dozens-of inter- 
views by the pipeline editors of the 
Journal. 

This special report is the product 
of sifting from these sources the ideas 
which the men who are responsible 
for pipeline maintenance find to be 
most interesting and important. It is, 
in effect, a special report from the 
pipeline industry to the pipeline in- 
dustry through the Journal. 

The scope ranges from new tools 
ind ideas to methods of handling 
special problems, and different ap- 
proaches to the same problem. Prac- 
tices are detailed for pumping and 
compressor stations, pipelines, and 
storage tanks. 


1. Pumping and 
compressor stations 


BEST EXAMPLE of change and va- 
riety is in the overhaul policies as 
applied to pumping machinery at 
crude-oil and products stations. They 
are different also from compressor- 
Station practices, which will be de- 
scribed later. 


Pump-station policies . . . Regular 
major overhauls, ence the standard 
procedure, have been abandoned by 
60% of the crude-oil lines and 80% 
of the products lines. Preventive main- 
tenance, involving regular inspection 
and minor repairs to avoid major 
breakdowns, is practiced on all the 
products lines and more than _ half 
the crude-oil lines reporting to the 
Journal. 

One major crude system has a gen- 
eral program of regular overhaul for 
large engines but not for smaller en- 
gines. Pumps and electric motors are 
overhauled by this same company at 
irregular intervals. Another large 
crude system and a products system 
base overhaul intervals on actual hours 
of operation. The crude system’s aver- 
age for engines and pumps is 30,000 
hours before overhaul. Another ap- 
proach is to run engines until lube- 
oil consumption or some other indi- 
cator signifies trouble. 

A company with both crude-oil and 
products line operations suggests dif- 
ferent approaches for the different 
operations. It follows a “happy me- 
dium” between regular overhaul and 
overhaul only when there is evidence 
of a need. 

On the crude system, machinery is 
overhauled only as the need arises. 
The seasonal load is not critical; 
therefore, loss of a station would not 
as a rule be as serious as On a products 
line. Pumping machinery on the 
products system is overhauled annual- 
ly in order to have it in top shape 
before the winter load hits. The pur- 
pose is to forestall all possible down 
time during peak demand. 


Overhaul plan... A large products 
system with several engine stations 
has recently placed in effect a pro- 
gram to overhaul engines when they 
have logged 16,800 operating hours. 
Overhaul intervals will range from 2 
years to 5 or 6 years. Previously en- 
gines were overhauled at 8,400 hours 
regardless of their condition and per- 
formance records. The new program 
is based on regular inspections for 
each engine, complete records of the 
performance by the mechanic in 
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SHAFT ALIGNMENT is checked between the speed increaser 
and the pump with a dial test indicator that is accurate to 


0.001 in 


charge of the engine, and a graph de- 
ts performance. 

The graph provides a continuing 
picture of lube-oil consumption, pres- 

lrop across the lube-oil filter, 
filter changeout frequency, 
and firing pressures, 
pressure, and intake-air 
pressure. Excessive lube-oil 
consumption, filter changes, erratic 
compression, and firing pressures are 
for overhaul inspection before 
the scheduled 16,800-hour overhaul. 
Many of the engines, all operating on 
No diesel, make the 16,800-hour 
without major trouble. Few act- 
break down. 

The plan which this company has 
found to be very successful for its 
nery and operating conditions 
includes a mechanic’s inspection every 
700 hours of operation. After 2,100 
more complete inspection is 
made (little disassembly but a shaft- 
alignment check and closer crank- 

nspection). After 4,200 hours, 
is an inspection which is more 
complete still (includes all previous 
inspections plus complete crankshaft 
deflection and _ bearing-clearance 
with removal of all inspection 
windows, and covers to look 
it liners, etc.). This cycle continues 
until 16,800 hours have been logged 
in engine. Any major or minor 
indicated by periodic inspec- 

ire made. 

The overhaul inspection requires 
from 56 to 72 hours. The job is done 
mechanics with the aid of 
station operating and maintenance- 
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gang personnel. Possible trouble spots 
which could not be checked in pre- 
vious inspections will be checked. 

Machinery is disassembled and re- 
built completely. All parts subject to 
wear are removed for inspection. En- 
gine lube-oil piping, crackcase, and 
coolant system are cleaned. Cylinder 
heads, pistons, valves, turbochargers, 
lube-oil pumps, and water pumps are 
replaced by reconditioned parts. The 
worn assemblies are reconditioned for 
use in the next overhaul. The over- 
haul applies to the engine, speed in- 
creaser, and pump. 


Improvements cut costs . . . The cost 
of maintenance on engines and the 
down time for repair, once big deter- 
rents to engine use, have been re- 
duced greatly in recent years. There 
are better materials in rings, bearings, 
and liners, better instruments to pro- 
tect engines, precision replacement 
parts, and quality control. Filtration 
of fuel and lube oil is improved. Lube 
oils themselves are much better. 

Careful design for proper loading 
is one of the most important develop- 
ments which have contributed to 
lower maintenance. Routine inspec- 
tion and preventive, maintenance, com- 
bined with these improvements, have 
extended the time between major 
overhauls by several thousand hours. 
A life of up to 15,000 hours or more 
without overhaul may be expected. 
One engine manufacturer reports that 
its modern engines in pipeline service 
average 98% availability, excluding 
scheduled overhauls. 


GRINDING VALVE SEATS in cylinder head is done prepara- 


tory to installing reconditioned valves on a diesel engine. 


Chrome plating of cylinder liners 
has become an important source of 
saving for some companies, although 
many have not adopted the practice 
and are not convinced of its economy. 
A pipeline which is perhaps the larg- 
est user of engines in the industry has 
a policy of replacing cast-iron liners 
with chrome-plated liners as needed. 
Eventually, the company plans to 
have 100% of its liners chrome plated. 
Where cast-iron liners are used, case- 
spun iron rings faced with chrome 
are installed. 

The company states that chrome 
plating costs only 60 to 85% of new 
replacement liners and plated liners 
give three to five times the length of 
service. On the other hand, many 
companies prefer to buy new liners on 
grounds they are inexpensive and 
chrome liners are not justified. Some 
companies use special seal-oil rings 
which permit the continued service 
of a liner even after it has had con- 
siderable wear. 


New tools and modifications . . . The 
industry has taken advantage of a 
variety of new tools, improved mate- 
rials and equipment, protective de- 
vices for pumps, motors, and engines. 
And it has developed new tools and 
modified existing ones to reduce main- 
tenance. Among those reported in the 
Journal survey were: 

...Covers to keep rain water out 
of gear boxes on rising stem valves. 

... Special liner pullers. 

... Hose and pipe connections that 
are quick coupled. 
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P.D. METER parts are periodically checked for wear to maintain 


accuracy. 


... Special valve - grinding 
ment. 

..-Cylinder ridge reamers. 

... Cylinder hones. 

... Special mechanical-seal 


equip- 


instal- 
lation tools. 

.. +» High-pressure test equipment 
on pump cases. 

... Special shaft-aligning fixtures 

... Heavy air impact wrenches 

... Hydraulic power wrenches 

... Instrument - calibration equip- 
ment to set automatic controls 

..» Modified motor and pump bear 
ings. 

... Modified stage pieces in pumps 

...New procedure for installing 
valve-seat inserts to increase seat life 
many times (involves boring out origi 
nal seat, cast as integral part of the 
head, and installing hard inserts) 


Modified rocker boxes to adapt 
diesels to dual-fuel operation. 

Use of premium fuels to reduce 
fuel-injection-equipment trouble, 
lengthen filter life, reduce lube-oil 
contamination, reduce ring sticking, 
promote cleaner combustion chamber, 
lessen exhaust-valve porting buildup. 

...Cut oil grooves in motor bear- 
ings whose original design called for 
plain bore. 

.. Changed split-line 
make it adaptable for 
bearing. 

Installed preloaded duplex bear- 
ings in pump to replace single double- 
roll thrust bearings, to eliminate bear- 
ing failures where there have been 
problems. 

... Using temperature method of 
taking centrifugal-pump efficiencies. 


clearance to 
eprooving in 


This method has been used with vary- 
ing success. For one company it has 
proved very effective. For another it 
has been ineffective because of the 
uncertainty of measurements. To get 
reliable results in determining stand- 
ard differential temperatures and the 
significance of divergence from them, 
the tests must be carefully made by 
a technically trained man. 

... Use of aluminum pistons which 
can be regrooved and rebanded to 
extend life. One company starts with 
a ring with “%-in.-wide face, regrooves 
the piston when the groove wears to 
5/32 in., regrooves again when it 
reaches 3/16 in., and after it reaches 
a predetermined limit, the piston is 
rebanded and the procedure is re- 
peated. The piston is rebanded a 
maximum of three times. 

... Nondestructive testing. This is 
used by 40% of the crude-oil lines 
and only a few of the products lines. 
Predominant techniques are magna 
flux, first, and X-ray, second. Dye- 
penetrant inspection, ultrasonics, and 
some visual inspection by chalk-and- 
alcohol are also cited. 

... Teflon chevron rings in injec- 
tion valves to solve injection-valve 
packing problems. Results are longer 
wear, less valve sticking, no leakage, 
no blown packing, none of the troubles 
common to ordinary packing. 


Leasing pumping machinery . . . The 
leasing of pumping machinery is a 
new approach to the maintenance 
problem. For the first time in the in- 
dustry, according to the user, two 
engines at a crude-oil pump station 
have been leased from the manufac- 
turer. 

The pipeline company got bids from 
three manufacturers. It leased the en- 
gines for 7% years, after which it 
holds an option to buy. The pipeline 
reasons that the arrangement will keep 
the manufacturer keenly interested in 
helping to maintain the engines in 
peak working order. 


ULTRASONIC meas- 
urement of pipe 
thickness and the de- 
tection of laminations 
where a hot tap is 
to be made are ways 
in which this instru- 
ment has aided 
maintenance 
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ELECTRICAL INSPECTION sheet shows 


Electrical maintenance . . . On elec- 
trical maintenance, a wide range of 
practices was reported. There were 
extremes of policies which called for 
little more than correction of failures 
on one hand and quite thorough in- 
spection and preventive maintenance 
on the other. 

Manufacturers state that the service 
f electrical equipment usually de- 


oO 
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procedure for thorough electrical 


pends on the user’s adherence to the 
cardinal rules: keep it clean, keep it 
tight, keep it friction free, keep it dry. 

A regular program of inspection 
and maintenance to carry out these 
principles is represented by the chart 
shown above for motors and gen- 
erators, cab'es, alarm systems, elec- 
tric heaters, pyrometers and poten- 
tiometers, electric gages, lighting pan- 


maintenance at 


stations and terminals. 


els, electronic controls, motor con- 
trollers, switchgear, and other ap- 
paratus found at stations and termi- 
nals. 

Une company reports that the basis 
for all its maintenance on electric 
motors is keeping up the insulation, 
which is achieved by regular Megger 
readings to guard against a burnout. 

The same is true of cables. Cali- 
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LIMIT SWITCH is set to control 


ing of motor-operated valve. 


open- 


bration of settings on the time-delay 
relay, station pressure switch, se 
quence timing, and thermo switches 
are checked regularly by some com 
panies, not by others, according to 
the survey. 

For cleaning motors 
windings, a major pipeline has been 
successful in using crushed corn cobs 
run through a sand blaster. This 
method avoids abrasion and perfora- 


and stator 


PISTON is pulled to replace rings dur 
ing overhaul of a reciprocating com 
pressor engine. 


Fn 


tion of insulation. Other methods for 
such cleaning are wiping, removing 
dirt by suction or blowing with com- 
pressed air, or Cleaning with a petro- 
leum solvent. 

Some companies report that the 
reputation for reliability of electric 
stations is often an invitation for neg- 
lect of maintenance. As an example 
of the mechanical reliability of electric 
stations, a company which built one 
of the first outdoor stations reports 
that there has been 
go into the units in 5 years except 
to change out centrifugal-pump im- 
pellers to meet different throughput 
requirements. 

Oil lines report that remote-control 
have caused little trouble; 
their problem, they say, is in encour- 
aging the common to keep 
its loop in shape. 


no occasion to 


systems 


carrie! 


Compressor stations . .. Most natural- 
gas pipeline companies indicate that 
equipment is overhauled at 
regular intervals. Some 20% of the 
companies, guided by the need for all 
available horsepower for winter peak 
make annual overhauls. The 
remainder operate with a preventive- 
program until replace- 
ments are needed. Units may be over- 
hauled every 2 or 3 years. One large 
transmission company follows a pre- 
ventive-maintenance program without 
any set program for overhauls. 
Some overhaul intervals are based 
on horsepower hours operated, as is 
the case with some oil lines. In other 
cases the extent of overhaul depends 
on the data obtained in daily, weekly, 
monthly preventive-maintenance 


station 


loads, 


maintenance 


and 

checks 
One 

major 


company which schedules 
overhauls on a 


has minor inspection during years be- 


2-year basis 
tween overhauls. Some of its recipro- 
cating compressor units are run more 
than years if engine hours and me- 
chanical conditions warrant 


sion 


this deci- 


Nondestructive testing is practiced 
by 90 of the lines, 
magna flux being the leading method 
followed by X-ray, dye-penetrant in- 
spection, and visual in- 
spection by chalk and alcohol. The 
temperature method of taking cen- 
trifugal-compressor efficiency has been 
tried experimentally to some extent. 


natural-gas 


ultrasonics, 


Compressor-station advances . . . Sev- 
eral design advances in recent years 
reduced maintenance. Some of 
these regarded by transmission com- 
panies as being important are full- 
flow oil filtration, aluminum and mi- 
cro babbitt bearings, pressure lubri- 
cation, turbocharging to improve 
scavenging (to minimize maintenance 


have 


on some types of older horizontal and 
vertical engines), and air-cooled heat 
exchangers for engine cooling. 

Noteworthy equipment to facilitate 
compressor-station maintenance and 
overhaul include power tools and 
hoists to cut man-hours required for 
work and shorten down time of com- 
pressor units. Such simple steps as 
installation of parts racks and tool 
racks at strategic locations within 
reach have improved speed and thor- 
oughness of maintenance and over- 
haul. 

Synthetic lube oil for starting-air 
compressors and gas turbines is a 
very recent advance of maintenance 
significance. This fire-resistant lubri- 
cant is designed to prevent explosions 
in starting-air lines such as have 
plagued some operations. (See article 
starting on page 184.) 

rhe synthetic lube oil has been suc- 
cessfully applied for the first time 
to a large gas turbine (13,400 hp.) at 
a remotely controlled compressor sta- 
tion. It adds considerably to the re- 
liability of the satellite station and is 
considered a major advance in the 
company’s automation program. 


Engine analyzers . . . Three new in- 
struments for engine analysis and bal- 
ancing promise to reduce maintenance 
of compressor equipment. They are 
the pi-meter, Sperry engine analyzer, 
and Heath Kit selector switch 

The Sperry engine analyzer gives 
peak pressure by sine wave shown 
on a screen with engine-speed indica- 
tion. It assists in the timing of an 
engine and serves as a vibration ana- 
lyzer. The Heath Kit selector switch 
‘ electronic device. A 
switch to each engine gets an indica- 
tion of the firing of the cylinder. This 
is a form of ignition analyzer. 

Che pi-meter, a German-made pow- 
er-cylinder indicator, is being tested 
experimentally at compressor stations. 
it indicates cylinder load (mean ef- 
pressure). This 
veloped instrument is being used to 
balance a gas engine. (See 
starting on page 182.) Its purpose is 
to regulate all cylinders of a multi- 
cylinder engine to a mean specified 
pressure, to attain uniform loading 
for maximum efficiency, reliable oper- 
ation, low maintenance, and long 
working life. 

The P,:P, (pressure per 
unit time/pressure per stroke), is de- 
termined for each engine type from 
characteristic graphs. The Py, values 
representing average values are given 
in a table. The scale is calibrated for 
a spring with pretensioning plate for 
time-average pressure of 2.6 to 5.2 
kg. cm. If the pretensioning plate is 
removed, the instrument will indicate 


is an selector 


fective recently de- 


article 


ratio, 
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ie 5 


GAS-TURBINE shaft and row of turbine 
pressor station to spot budding trouble 


pressures between 0 and 2.6 kg./cm?. 

The instrument has no upper speed 
limit. It is therefore particularly suit- 
able for regulating and checking high- 
speed engines. To check slow-speed 
engines (below 300 r.p.m.), a little 
thick engine oil is poured into the 
flywheel mass to secure steady pointer 
indication 

The effect of inertia results in the 
formation of a mean value referred 
to time (P,). To calculate the indi- 
cated output, the mean pressure, pi, 
related to piston travel, is used in all 
1 machinery. There is a relation- 
ship between these two pressures that 

straight-line characteristic in 
ases. t 

[he ratio Py:Py is represented by 
characteristic curves. The curve is 
established from indicator diagrams 
recorded at various loads. The mean 
erage pressure is sufficient to 


pistol 


is of 


most c 


time-ay 


2. Pipelines 


ARE numerous new tech- 
which are entering the picture 
of preventive maintenance on pipe- 
lines. These include internal coating, 
industrial television to go inside the 
nternal pressure surveys, chemi- 
cal cleaning, and new methods and 
ment for the right-of-way. 


THERI 


nigu 


1p 
pips 
Cqull 


Internal coating of gas lines . . . The 
nternal coating of gas lines, which 
has been on an experimental basis in 
recent years, is the fastest-developing 
trend in the industry. It has come 
suddenly. A year ago the gas 
line which practiced internal coating 
to any great extent was a notable ex- 
ception. This year the Journal survey 
disclosed that 40% of the gas lines 


quite 


blades are inspected regularly at com- 
and prevent breakdowns. 


regulate several cylinders to provide 
uniform output. 

The gas pressure acts through a 
piston and rod complete with lever- 
and-pinion transmission system, with 
a large transmission ratio on a fly- 
wheel located in the rear of the in- 
strument. The effective mass of the 
flywheel, derived from the square of 
the transmission ratio, receives the 
pressure fluctuations acting on the 
piston so that this takes up a posi- 
tion corresponding to mean pressure. 

This position is maintained in equi- 
librium by an easily interchangeable 
spring similar to the indicator spring 
and located in a relatively cool posi- 
tion opposite the cylinder. Low nat- 
ural frequencies are achieved by con- 
necting an additional mass elastically 
with the main mass. The pointer of 
the instrument is mounted on the shaft 
of this additional mass. 


are coating substantial mileage of pipe 
internally. 

The sudden switch must be attrib- 
uted to the pioneering work done by 
Transcontinental in coating more than 
1,000 miles of 30 and 36-in. and the 
work of industry associations. Trans- 
co reported sizable increases in effi- 
ciency (about 5%) and reduction in 
pigging costs (OGJ, April 6, p. 107). 

An industry test conducted this 
year came to similar conclusions— 
that efficiency is increased about 4% 
by internal cleaning, and an addition- 
al 1 to 6% by interior coating, de- 
pending on flow velocity (OGJ, June 
1, p. 108). The influence of these 
tests’ on the industry has been pro- 
found. 

Since the results of these tests were 
published, more than a’ thousand 
miles of large-diameter pipe has been 
internally coated. One new 30-in. line 
is being coated in its entirety. Several 
companies are internally coating a 
large portion of their loops laid this 
summer. The practice is expected to 
spread until it soon becomes the rule 
rather than the exception as it was 
just a year ago. 

Two coating methods are employed 
to apply a thin film, usually of an 
epoxy material: yard coating, and in- 
place coating after laying. Most coat- 
ing is done by the yard method be- 
fore laying. However, some pipelines 
invite bids by both methods; one will 
accept either method, leaving the op- 
tion to the contractor. 


Internal coating of oil lines . . . In- 
ternal coating of crude-oil and prod- 
ucts lines is practiced to a very lim- 
ited extent. It has been successful in 
preventing internal corrosion on some 
sour-crude gathering lines in Oklaho- 
ma, Kansas, West Texas, and New 


INTERNAL COATING of gas lines to reduce maintenance and increase efficiency 
is the fastest-developing new trend in the transmission industry. 
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PIG IS LAUNCHED in gas line to clean out rust, 


Scraper traps are being installed on an increasing 


liquids. 
number of gas trunk lines. 


Mexico. It has also been applied to re 
duce paraffin deposition. Some pre 
coolers on diesel engines are intern 
ally coated. 

Products-line operators have shown 
little interest in internal coating, ex 
cept for avgas and jet-fuel lines and 
in LPG-natural gasoline lines where 
inhibitors have failed to stop internal 
corrosion. 

The effect of a slick plastic interior 
on flow efficiency of oil trunk lines 
is not known. Crude trunk lines have 
no major internal corrosion problem. 
Products lines find inhibitors or dehy- 
dration to be the most economical 
means of internal-corrosion contro! 

Only a few lines dehydrate, but 
they are strong for it on the grounds 
it is effective and the expense is justi 
fied. It is particularly suited to a 
closed system with a single 
point. One company reports that it 
has used dehydration on a line for 
several years, and it has been kept 
sufficiently dry that inhibitors have 
not been needed. The mill 
still on the line. Another 
has abandoned dehydration. 


input 


scale is 


company 


Pigging practices . . . The advent of 
internal coating presents a problem in 
design of scrapers that will not dam 
age the coating. New “tiptoe” scrap 
ers which will provide a lighter brush 
ing effect are undergoing develop 
ment and testing. Internal coating also 
will reduce the frequency of running 
scrapers; just how much remains to 
be seen. 

There is a great variety of policies 


130 


scale, and 


ae 


SCRAPER IS DUNKED in vat of boiling 
water to remove paraffin after running 
through an oil line. 


in the frequency and basis for running 
The survey that 
scraper runs are planned on a calen- 
dar schedule by 35% of the crude- 
oil lines, 60% of the products lines, 
% of the natural-gas lines. 

Increase in pressure drop, as would 
be expected, is a major factor in tim- 
ing of scraper runs for all types of 
lines. Increased stream contamination 
is a factor on 7% of the crude lines, 
40% of the products lines, and 60% 
of the natural-gas lines. Consideration 
of line temperature and types of crude 
ilso are cited as important in schedul- 
runs, 

Line-cleaning operations have been 
facilitated by scraper detectors, self- 
cleaning strainers, and scraper clean- 
ers located at scraper traps. An auto- 
pig passer developed by one 


scrapers showed 


and 33 


ing scrapel 


matic 


BEVELING MACHINE 


traps so that a section can be cut out for pigging. 


is set on a gas line without scraper 


operating company has enabled the 
company to run scrapers without the 
need to shut down stations. This has 
been the means of avoiding severe 
surges encountered during startup 
which could cause line breaks. 

Scraper traps are being used to an 
increasing extent on the trunk lines 
of most of the natural-gas systems. 
Though scraper traps on gathering 
lines are increasing also, they are used 
by less than half the companies which 
have them on gas trunk lines 


Chemical cleaning . . . Chemical 
cleaning has proved its economic 
merits in extensive reconditioning and 
cleaning of old lines, particularly in 
converting from crude oil to products 
service. Within the past year chemical 
cleaning has been applied also to a 
new 12-in. products line for pre- 
ventive maintenance. 

Chis company is convinced that in- 
itial removal of mill scale from new 
pipe is an economic practice. It will 
result in a much cleaner line. Strain- 
ers will not often get clogged. Wear 
of pumping machinery and meters 
will be reduced, as will down time 
and storage-tank buildup. Several 
companies which have not tried chem- 
ical cleaning of new pipe for products 
lines expressed interest in its possi- 
bilities. 


Television inspection . . . Inspection 
of welds by a television camera may 
be a coming development. A 2%4-in. 
TV camera has been designed to check 
welds inside of a 3-in.-diameter reac- 
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COOLING AIR SUPPLY 





HOLLOW RECTANGULAR MAST FORMS CONDUIT 
FOR COOLING AIR RETURN AND POWER CasLe 


COOLING AIR 


suPPLY 


a ELECTRICAL SUPPLY CABLE 


TELEVISION is newest device for inspection of welds, pipe 


condit and coating inside the pipe. 


tor 


and could have broader ap- 
plications, such as internal-coating in- 
spect on 
amera mounts on a handle of 
ilar tubing which is the means 
ving and rotating the camera 
the pipe. A tube inside the 
supplies cooling air to the 
Ihe handle also carries the 
1 power cable and forms a duct 
xhausting cooling air. A 17-in. 
sion monitor and camera-control 
omplete the TV inspection sys- 
[he two units are mounted on 
for easy moving to an inspec- 
[he enlargement of defects 
screen permits a quick and ac- 
inalysis of pipe condition. 
nal pressure surveys with in- 
ented pigs are an experimental 
ypment which bears watching. 
surveys of various types, now 
infancy, may have wide ap- 
s of both design and mainte- 
significance. The possibilities 
beginning to be explored. 
trasonics are used extensively for 
va s pipeline jobs. A dozen gas 
eported using an ultrasonic in- 
strument to measure pipe thickness. 
It also aids in detecting laminations at 
points where a hot tap is to be made. 
It I proved to be valuable on com- 
pressor piping prior to upgrading a 
line and in preparing for hot tapping 
cutting in a valve setting 


Camel 


Tor 


lines 
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UTILICON GOO TUBE 
WITH CONTROLS 


—i LIGHT 


MIRROR AT 


* FinGcer 


WOLES 


HELICOPTER is used instead of light planes by some com- 


panies for line patrol in mountains or to carry emergency 


repair crews. 


instruments are in use 
locations on individual 


Several such 
at various 
systems. 

* Another new ultrasonic instrument, 
called a pulse-echo flaw detector, has 
been designed for flaw detection in 
welds as well as for checking pumping 
machinery. The instrument works in 
this manner: Short-duration electrical 
pulses are generated. A transducer 
changes them to short acoustic or 
mechanical vibrations. The sonic 
pulse then propagates through the ma- 
terial and some energy is reflected 
from various boundaries such as the 
back of the part itself, shoulders, 
keyways, cracks, inclusions, porosity, 
and even grain structure under cer- 
tain conditions. 

The sonic echoes are picked up by 
the transducer and converted to elec- 
trical signals. These are amplified 
and displayed to indicate the presence, 
location, and characteristics of the in- 
ternal reflectors. 


Underground vs. aboveground piping 
.-+ Pipeline engineers show their in- 
dividuality in preferences for under- 
ground or aboveground piping at sta- 


tions. Aboveground piping is pre- 
ferred by 80% of the crude-oil lines 
in the survey and by all of the natural- 
gas lines. In sharp contrast some 
70% of the products lines prefer un- 
derground piping. 


Some products-line experience 
shows that the over-all costs of above- 
ground and underground piping are 
similar. The prospects for expense of 
continued painting of aboveground 
piping are said to weigh in favor of 
underground piping. One major prod- 
ucts system puts piping aboveground 
only when required and underground 
wherever possible. In contrast, an- 
other large products system which has 
much of its station piping under- 
ground has, in recent years, placed 
more of it aboveground where prac- 
ticable to avoid the effects of corro- 
sion. 

One crude-oil system has above- 
ground piping for large headers over 
12-in. diameter. Smaller-diameter pip- 
ing for headers is placed underground. 


Helicopter patrol . . . Aerial patrol 
has virtually replaced the line walker 
or line rider for patrolling pipelines. 
However, ground patrol is still used 
to supplement aerial patrol, especially 
on old lines which do not have welded 
joints. 

While light planes are standard for 
aerial patrol, the helicopter has per- 
formed this job in recent years to 
meet unusual conditions. The more 
expensive helicopter patrol has been 
used by two companies in the Appa- 
lachians because they consider planes 
ineffective in the choppy terrain of 
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HERBICIDES are proving to be money savers for controlling brush, weeds, and 
grass on the right-of-way, tank farms, and in station and pipe yards. 


this region. The helicopter can follow 
the pipeline closely as it climbs hills 
and plunges down valleys. It is also 
able to transport maintenance per- 
sonnel rapidly to repair a line break 
in the mountains. 

Because of the ability to land to 
investigate trouble, helicopters also 
are considered for aerial patrol and 
other work for pipelines on the Gulf 
Coast. Attention is being given to 


development of a light welding gen- 
erator, possibly made of aluminum, 
which could be carried by helicopter 
for emergency use. One of the un- 
usual applications of the helicopter 
has been spraying for vegetation con- 
trol on the right-of-way. 


Herbicides . . . Herbicides have been 
used increasingly to save money in 
control of vegetation on the pipeline 
right-of-way, station grounds, and 
around gate settings, meter and reg 
ulator stations, pipe yards, and tank 
farms. Herbicides are deemed a must 
by some companies in the Gulf Coast 
and other areas of heavy rainfall 
which promotes lush growth of weeds 
and brush. 

Some companies practice chemical 
spraying only in station yards and in 
tank farms. They prefer not to risk 
the damage claims which might result 
from killing adjacent crops, trees, or 
pasture. 

Power companies and railroads, 
both big herbicide users, have found 
it is best to use competent bonded 
contractors for this specialized job. 
They report that proper chemicals 
and proper and careful application as 
sure results and reduce risk of dam- 
ages. Pipelines are expected to even- 
tually follow the lead of these indus- 
tries. 


132 


Herbicides have been applied main- 
ly on weeds, and more in areas such 
as pipe yards than on the right-of- 
way. Their use for brush control has 
been quite limited. They have been 
effective for controlling hyacinth 
growth in swamp areas of the Gulf 
Coast and in preventing stumps from 
resprouting. Ground has been kept 
clear of post oaks and similar trees. 

A varied selection of chemicals is 
available from four chemical compa- 
nies for any type of treatment de- 
sired. They are applied generally 
from tractor-mounted units, by hand, 
or in swamp areas from marsh bug- 
f [he particular chemical and 
method of application will depend on 
state regulations, the season, the type 
and condition of vegetation to be 
controlled, and selectivity desired. 

A herbicide that will kill every- 
thing above the ground is often speci- 
fied for tank farms, pipe yards, and 
similar installations. If selective kill- 
ing is desired, a variety of materials 
and methods are available. 

The first method used on brush was 
foliage treatment in spring or early 
summer. Brush and small trees also 
have been sprayed near their base dur- 
ing the dormant season. The most re- 
cent technique is to place herbicide 
pellets on the ground around the base 
of trees to be killed. Rainfall carries 
the chemical to the roots. The pellets 
take care of trees and brush without 
leaving the soil sterile. Trees are re- 
moved for good visibility in patrolling, 
but grass is left for erosion protec- 
tion. 

Experience has shown that special- 
ists are required for effective vege- 
tation control, and that the first year 
is not always completely effective. 
Pipelines must consider that chemicals 


gies. 


may require three annual doses for 
brush control, although the first ap- 
plication may do the job. After a 
complete 3-year treatment, further ap- 
plications would not be required for 
5 to 7 years, according to some users. 

Chemical control of brush has been 
shown to be possible without harm to 
forest trees. Recent chemicals are of 
iow toxicity and can be used with 
safety near men and animals. But 
users emphasize the risk and uncer- 
tain results which are likely in the 
hands of inexperienced men. 

As an alternative to herbicides, in 
a heavily wooded eastern region, 
maintenance crews of a products line 
clear right-of-way with a portable 
engine-driven brush cutter. In addi- 
tion these maintenance crews are pro- 
vided with a rotary-mower shredder 
that cuts a path 6 ft. wide. It is towed 
by a rubber-tired tractor. 


Erosion and soil stabilization . . . Ter- 
racing and erosion dams are employed 
to prevent severe erosion of the right- 
of-way. 

In midwestern farming areas, be- 
low-surface backfill repair is prac- 
ticed by one company. The problem 
arises from settling of loose soil be- 
neath the compacted backfill surface, 
leaving cavities which aren’t visible 
on the surface. Some have swallowed 
up livestock and farm equipment. 
Mud fill pumped into the holes under 
pressure has been found to last much 
longer than the old method of dry- 
dirt backfill. 

lo assure a firm foundation around 


BREAKS cre problems on lines with old 
screw pipe. 
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WELDER REPAIRS leak on gas line with escaping gas lighted to prevent a pos- 


sible explosion. 


regulator stations, another company 
is experimenting with injection of a 
wood-pulp derivative into the soil. So 
far results are inconclusive, but the 
idea is considered to have merit. 
Line-maintenance trends . . . More 
and bigger equipment along with few- 
er and higher-caliber men is one of 
two principal trends in line main- 
The other is the increasing 
to contract maintenance. 
Some contracting of line mainte- 
is done by 80% of the crude- 
es. Two crude lines reported 
ontract all of their line mainte- 
Survey replies indicate that 
85 f the products lines contract 
line maintenance. All agree that 
it's generally cheaper. From the sur- 
ippears that very little mainte- 
s contracted by natural-gas 


tenance 


tende 


they 


nance 


some 


nization of personnel to per- 
1intenance varies widely from 
company to company. There are ex- 
ranging from one major sys- 
tem which has several big gangs work- 
ing full time to another which has no 
line-maintenance personnel whatso- 
ever. Station personnel clamp off 
is they occur. and when several 
porary repairs have been made, a 
ractor is hired to make all per- 
repairs. 
new long crude system, well 
protected by a good coating and cath- 
odic protection, has no maintenance 
gang. The only maintenance person- 
nel as such are supervisors who will 
oversee contract crews if emergency 
maintenance arises. Another company 
is approaching this goal; it hires no 


tremes 
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new personnel. Eventually it will have 
only maintenance supervisors and the 
number of personnel required to do 
emergency maintenance and fill in as 
vacation relief at stations. 


Mechanization . . . Mechanization of 
the maintenance gang has done more 
than anything else to reduce costs and 
speed repairs to minimize down time. 
Among the more important changes 
in recent years which were cited by 
pipeline companies are the introduc- 
tion of the following equipment and 
tools: 

... Small 
tractors. 


backhoe attachment for 


BACKHOE mounted on small tractor has 


nance crews. 


... Rubber-tired heavy equipment 
with good mobility. 

... Small power shovel mounted on 
a trailer and easily pulled by the 
maintenance truck. 

... Trailers for welding machine 
that free the truck for other work. 

.. + Portable light plants and pumps. 

.. + Mobile radio. 

... Pneumatic tools. 

... Tapping machines. 

Some companies have devised their 
own equipment such as trucks de- 
signed to hold tools and materials to 
make them convenient for repair 


work, and gin poles which extend 
over the side of a truck rather than 
the end for cradling pipe. 


Gangs and equipment . . . One com- 
pany which performs all of its own 
maintenance has several crews with 
a maximum number of eight in each 
crew. The company believes that eight 
is the largest number a foreman can 
supervise well. The crew includes a 
connection foreman, truck driver, 
welder, and five pipeliners. They go 
out on a job with Stopple equipment, 
a small tractor digger with backhoe 
attachment, and welding machine. If 
bigger equipment is required, it is 
leased from a contractor or supply 
house. 

One company with some 2,000 
miles of line has five maintenance 
gangs with an average of five per 
gang. Some gangs have two or three 
men, others seven or eight. The larger 
gangs have a gang foreman, an assist- 
ant, a truck driver, welder, and what- 
ever pipeliners are needed. The com- 
pany is strong for small gangs—a few 
men with plenty of know-how, as in- 
dicated by the fact that there is an 


become a “must” for many mainte- 
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DITCHER is repaired during slack season in preparation for 


construction and maintenance work. 
assistant foreman. The reasoning is 
that a maintenance expert can always 
pick up a few hands to handle any 
job that arises. 

A large system with several thou- 
sand miles of line recently 
dated separate crude and products 
crews in the same areas to cut costs 
Centralized gangs can cover more ter- 
ritory and serve both systems. Gangs 
number 4 to 12, including a fore 
man, truck driver, welder, 
8 pipeliners. When a leak occurs, the 
foreman and two or three pipeliners 
stop it. A larger gang makes the per- 
manent repair. 

A crude system with some 15,000 
miles of line has 48 crews, or one 
for each 300 miles. The 
composed of multiple parallel lines up 
to 24-in. diameter. Crews will repair 
from 1,500 to 1,700 leaks per year 
Crews vary from 4 to 25, with an 
average of 13, about half of them 
skilled and half unskilled. A crew of 
17, frequently used for big 
would include the connection 
man, truck driver, welder, 
for light tractor, assistant foreman, 
crew clerk, crew chauffeur, relief 
crew chauffeur, relief truck 
welder-pipeliner, heavy-equipment op- 
erator, and 6 pipeliners. This crew 
would have the following equipment 

.». Two heavy trucks with combin- 
ation dump and utility bed. 

...-One half-ton pickup truck 


consoli- 


and 2 to 


system iS 


iobs, 
tore- 


opel ator 
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driver, 


LEAK SPOUTS water at weak spot in products line being 


tested to upgrade for higher operating pressures. 


One 10-man panel truck or 
hine-passenger station wagon. 

.One three-quarter-ton truck 
equipped with 200-amp. arc-welding 
machine, acetylene- welding equip- 
and tools. 

One tractor with sideboom and 
dozer. 

One half-yard dragline or medi- 
um-size ditching machine 

One light tractor with backhoe. 

One equipment trailer 

One pole trailer. 

One 200-amp. 
welding unit. 

One portable oil-pickup pump. 

One pipe-cleaning machine. 

One 105-cu. ft. or larger port- 
able air compressor with pneumatic 
tools such as paving breakers, jack 
hammers, and pneumatic spades 
3-in. water pumps. 

One pipe-tapping machine. 

One pipe-cutting machine. 

One lineup clamp. 

One electric hand grinder 

One portable electric generator 
and flood lights. 

. Air wrenches. 

. Safety equipment as required. 

Chis equipment list represents what 
a large crew would have to maintain 
a large-diameter line. Slightly smaller 
crews would have only one piece of 
heavy equipment—either of D6-type 
tractor, a backhoe, or a ditcher. The 
heavy equipment is located at the 


ment, 


angle 


skid-mounted 


Iwo 


district maintenance headquarters for 
assignment wherever needed. 

Maintenance gangs of an eastern 
products line have found that a medi- 
um-weight crawler tractor fitted with 
hydraulic-actuated backhoe  attach- 
ments and skid shovels has reduced 
maintenance costs. The units are 
easily transported on 10-ton tilt-type 
trailers pulled by a 14,000 to 18,000- 
lb. class tractor truck. 

Several companies have been stor- 
ing aluminum pipe fabricated into 
short bypass loops at strategic points 
on their pipelines. Placed at 50 to 
80-mile intervals, the loops are valu- 
able in emergencies for bypassing a 
line break to expedite repair. Con- 
nections are made by quick-acting 
couplings. 


Leak detection . . . Leak detection is 
done in several ways. Leaks are usu- 
ally spotted by aerial or ground pa- 
trol from such indications as dead 
vegetation, soil discoloration, oil 
slicks on ponds, odor, or flow or 
pressure discrepancies and changes if 
the leak is large. 

Leak-detection instruments are be- 
ing used increasingly. An infrared 
leak detector has been used success- 
fully on natural-gas lines on the west 
and east coasts. Where foot patrol has 
failed to locate a leak on an oil line, 
an audio detector has been effective. 
[he detector, having a range of 300 
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RECTIFIER is checked periodically for 
groundbed performance and efficiency 
of cathodic protection. 


to 1,000 ft. for small leaks, is placed 
directly on the surface of the pipe 
which is operated at normal pres- 
sures. High-frequency vibrations are 
picked up, transmitted to another in- 
strument and amplified so that they 
will be audible to an operator with 
earphone. 


Corrosion protection . .. As in other 
phases of maintenance, different poli- 
cies prevail in regard to protection ap- 
plied to lines after repairs. If the line 
is coated, the coating is repaired after 
a patch or new section of pipe has 
been welded. If the line is bare, it 
may or may not be coated, depend- 
ing on the practice of the company. 
Some companies coat repaired sec- 
tions of unprotected bare line and in- 
stall anodes as well, but many merely 
stop the leak without coating or ap- 
plying cathodic protection. 


Conventional cold-applied enamels 
are used for most repairs, but sev- 
eral companies report plans to use 
plastic tapes to a greater extent. 


Line preventive maintenance .. . 
Most companies maintain their lines 
by repairing leaks as they occur. A 
few practice preventive maintenance 
of old lines based on pipe-to-soil and 
soil-resistivity surveys. Occasionally 
an entire line with frequent corrosion 
leaks will be taken up, reconditioned, 
and relaid. A 30-mile 8-in. line in 
West Texas was upgraded in this 
manner last year. 

Water-pressure testing of old lines 
is favored by most of the natural-gas 
and crude-oil pipeline companies. 
Some heartily recommend it wherever 
possible. It was disapproved in only 
13% of the natural-gas question- 
naires and in 20% of those received 
from crude lines. But refined-products 
lines replying in the survey were di- 
vided evenly on the issue. One prod- 
ucts line with several thousand miles 
of old pipe has pressure tested old 
uncoated pipe as a general policy of 
preventive maintenance. The program 
has netted appreciable savings, the 
company states, and old low-pressure 
lines have been upgraded to modern 
high-pressure service. 

Good results are reported for the 
use of iron-powder electrodes in re- 
pairing high-yield pipe. (See article 
Starting on page 171.) 


Marine maintenance . . . Various new 
methods have been found for repair- 
ing marine lines. 


Replacement of a Delaware River 
crossing at considerable cost was 
avoided by a products line by pulling 
an 8-in. line through a damaged 12- 
in. line which had been in service. 
The pull through the 12-in. was 6,300 
ft. across a river channel with a maxi- 
mum depth of 49 ft. mean low tide. 
The damaged section of line had been 
buried in silt below the channel floor 
at a minimum depth of 56 ft. The 
cost proved to be only a fraction of 
that for laying a new line. This was 
believed to be the first example of 
such a repair. 

A caisson for inspecting, tapping, 
and repairing submerged lines up to 
20-in. in diameter in marsh areas and 
inland waters has been developed and 
tested by an oil pipeline on the Gulf 
Coast. The company will rent and 
license the caisson to other pipelines. 
The caisson has a jaw at the bottom 
with provision for snugly fitting the 
pipe. The jaw opening is 70 in. The 
caisson can be used in water depths 
up to 50 ft. 

Divers are available for regular in- 
spection as a means of preventive 
maintenance for submerged lines. 
They will walk lines on the floor of 
streams and lakes to check condition 
of the pipe and ditch so that a situa- 
tion which might lead to a break may 
be found and corrected. 

One transmission company installs 
heavy zinc bracelets on its lines in 
the Gulf of Mexico and South Louis- 
iana marsh to provide cathodic pro- 
tection for up to 60 years. Consider- 
able safety factor is desired because 
of the high cost of repairs. 


CAISSON for underwater repair, being lowered onto submerged line, is an important advance in maintenance. 
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SANDBLASTING of oil-tank roofs while in service has proved safe 


by bonding 


tank, equipment, and operator to prevent static-electricity buildup. 


3. Storage tanks 


NEW METHODS of cleaning tank 
surfaces, inside and outside, and new 
patching materials, for both inside and 
outside, and new coating materials are 
improving tank maintenance 


Sandblasting in service . . . Sandblast- 
ing of oil-tank roofs while they are in 
service is a new technique which saves 
time and money. The safety of the 
method was ‘determined recently in 
several tests. The operation has long 
been considered a fire hazard. But the 
tests proved it to be safe, provided 
proper precautions are taken. 

Static electricity, the only problem 
encountered, was overcome by a 
thorough bonding system. In dry air, 
buildup may be as much as thousands 
of volts on equipment or structures 
which are insulated from the ground 
The tank, equipment, and sandblast- 
ing Operator were bonded to prevent 
buildup of static electricity. Steps also 
were taken to control the escape of 
flammable vapors. 

While sandblasting creates sparks, 
they are cool sparks which are further 
cooled somewhat by blasting air. These 
sparks aren’t hot enough to ignite 
hydrocarbon vapors. The abrasive ac- 
tion of sand on tank steel also gener 
ates heat, also reduced by blasting 
air, and again the heat is not suffi- 
cient to ignite vapors. 


Painting and leak repair . . . Policies 
on protecting tank exteriors vary 
from “painting when we get around 
to it” and spot painting as needed to 
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regular painting every 3 to 5 years, 
depending on the area. The latter 
policy is justified by its public-rela- 
tions value as well as its value in pre- 
ventive maintenance. It is in sharp 
contrast to the practice, existing sev- 
eral years ago, of painting only the 
lower 5 ft. of the shell which was sub- 
ject to severe corrosion. 

The epoxy family of coatings, al- 


; oe ie, ou 
PLASTIC PATCHING of tank exterior to 


seal leaks can cut maintenance costs. 


though twice as expensive as ordinary 
paints, is finding increasing use for 
severe service such as tank roofs where 
water stands in low places. While 
paint usually lasts only a short time 
under such circumstances, the epoxies 
applied in 15 to 20-mil thickness are 
giving several years’ service. They 
are being used to a rather lim- 
ited extent inside the tank as well, for 
the bottom, lower 3 ft. on the shell, 
and the vapor space. 

Various plastics also are being used 
to patch leaks in tank bottoms and 
tank shells, particularly on riveted 
tanks which leak at the seams. Some 
companies prefer to sandblast or acid 
clean the tank completely before 
patching, then paint it afterwards. 
Others simply clean the surface in 
the area of the leak and apply the 
catalytic-setting plastic. 

Plastic patching has been done suc- 
cessfully on a tank shell with 25 
severe corrosion leaks. The leaks 
were sealed while the tank was in 
service under normal flow pressure 
from within the tank. This method 
worked after calking had failed. A 
long tear where the cone roof joins 
the shell of a tank was repaired by 
applying glass cloth laminated with 
plastic. 

Still another new approach to ex- 
terior patching is the use of plastic 
glue (an epoxy adhesive) to affix a 
steel patch. Some companies also 
have stopped shell leaks by reaming 
out the leak hole, inserting a lead- 
sheathed bolt, and tightening the bolt, 
thus expanding the lead in the hole. 

Plastics have been used in patching 
the bottom of a tank which was so 
severely corroded that a new tank 
bottom was planned. This tank was 
emptied of crude oil, chemically 
cleaned, and a thermal-setting plastic 
reinforced with glass cloth was ap- 
plied to the bottom. All leaks were 
stopped. The job was done in a 
fourth of the time and at half the 
cost of replacement with new steel, 
the company reported. This tech- 
nique has not yet been accepted 
throughout the industry. 

Plastic flakes have been the answer 
in some cases to sealing hard-to-find 
leaks. Flakes ranging in size from a 
pin head to 2 in. in diameter are 
pumped into the tank in the general 
region of the suspected leak. They 
are drawn into leak holes and kept 
in place by differential pressure. This 
method has been reported to stop 
leaks without further trouble. It has 
been used to supplement the more 
prosaic use of bran and manure for 
stopping bottom leaks. 

For severe corrosion in the b.s. and 
w. area on the shell, a complete new 
steel liner is sometimes welded to the 
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PLASTIC FLAKES are sucked into small leak holes in tanks, are held in place by 


differential pressure. 


GUNITE COATING reinforced with wire is used in tank-bottom repair, especially 


when 


an alternative to spot welding 
and extensive patching. 


shell 


Cleaning crude tanks... B.s. and w. 
continues to be a problem in crude- 
oil-storage tanks, but new methods 
are being introduced to cope with it. 
[he widespread use of tank mixers—- 
some companies now have them on all 
tanks—has contributed to the 
ol of bottom buildup. 

Solvent treating, an in-and-out bot- 
toms-reclaiming method which has 
around for years, has gained 
favor in the past 2 years. Sev- 
companies have reclaimed bot- 
this method, which often 
results in a saving above the cost 
through recovery of good oil. Solvent 
treating is applied either while the 
tank is in service or after it has been 


crude 
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been 
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very light crudes are being stored 


shut down. Solvent is pumped into 
the tank under pressure to break up 
unpumpable bottoms. The contents 
of the tank are agitated and circulated, 
with the injection of more solvent, 
until most of the bottom can be 
pumped. 

Another approach to solvent treat- 
ing is planned by one company which 
has had trouble with stream con- 
tamination from chunks of b.s. and 
w. from tanks with 4,000 to 5,000 
bbl. of bottom. Mixers will be in- 
stalled in the tank, followed by in- 
jection of emulsion-breaking chemi- 
cals and wax solvents behind the 
mixers. This method depends on the 
agitation of the mixers alone without 
additional pumping pressure or means 
of breaking up the bottom. 

While mechanical cleaning or heat 


treating, or a combination of the two, 
continues to be the principal means 
of cleaning crude-oil tanks, pipelines 
report they are attracted by the chem- 
ical approach because it is cheaper 
and safer. As a general rule, pipe- 
lines state that they do not clean a 
tank unless they are forced to go 
into it for repairs. 


Tank-maintenance crews . . . Most 
companies have their own tank-main- 
tenance crews which are supplemented 
by contract crews for b.s. and w. re- 
moval, painting, and major repair. 
Tank maintenance is handled by very 
small crews, with two or three men 
responsible for from 100 to several 
hundred tanks. Crews include a fore- 
man, a welder, and a tank mechanic, 
if needed. For a large job line-main- 
tenance crews are tapped for per- 
sonnel. 

One large products system with 
some 700 tanks is able to keep them 
in top shape with only three crews of 
three men each. This maintenance 
program includes a routine of welding 
the seams of old riveted tanks, regular 
outside painting every 5 to 10 years, 
depending on the area, and interior 
cleaning as required. 

Contractors are often called upon 
to install cathodic protection for ex- 
ternal corrosion of the bottom. Com- 
pany policies differ greatly. Some 
apply cathodic protection with anodes 
or rectifiers, especially on old tanks 
which rest on mud or dirt. If a tank 
is on a well-drained grade with crush- 
ed-rock pad and concrete ring wall, 
cathodic protection as a rule is not 
applied. Although some corrosion oc- 
curs in such circumstances, it isn’t 
certain that cathodic protection is the 
answer. 


Cleaning products tanks . . . Products 
tanks, which are protected from in- 
ternal corrosion by inhibitors, are 


TANK VENT VALVE inspection and 
maintenance is performed regularly. 
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MIXER being installed on crude tank has helped to solve the problem of excessive b.s. and w,. buildup, one of the 
biggest headaches with crude storage. 


cleaned for one of two reasons—to 
change from one product to another, 
or to permit repairs. 

Each company seems to have de- 
veloped its own methods or modified 
existing ones, and the same is true 
of equipment. The approach of one 
operator which has been very effec- 
tive will be described. 

Since tank cleaning can be very 
hazardous, extreme care is taken. Pre- 
cautions begin with the apparel of the 
worker. After the tank has been 
emptied of all but a few puddles on 
the uneven floor, the worker enters 
clad in white coveralls and cap, white 
socks and underwear, rubber gloves, 
rubber boots, and a face mask which 
is supplied with fresh air from a blow 
er outside the tank. 

He is thus protected from vapors 
and dangerous tetraethyl-lead deposits 
The all-white garb is selected to show 
quickly and clearly when a dangerous 
amount of sludge has collected on his 
clothing. The purpose is to guard 


against absorption of lead from de- 
posits in the dirt and sludge on the 
tank floor. When the clothing be- 
comes dirty, it is changed. It is al- 
ways changed at least once daily. 

The worker, armed with a high- 
pressure water hose, flushes sludge 
from the floor into a water sump 
hole. From there it is pumped out- 
side into a pit dug especially for the 
purpose. The pit is covered after the 
job has been completed because of 
the presence of lead. While cleaning 
is under way, at least two men re- 
main outside to check the operation 
and assure proper functioning of the 
equipment. Spare masks are available 
for emergency rescue work. 

If repairs are to be made inside 
the tank, it must be cleared of all 
vapors. Manhole covers are removed 
to permit air circulation. To speed 
vapor removal, this company has 
found an exhaust fan with an ex- 
plosionproof motor placed over a man- 


hole works well. Before repairmen 


enter the tank, a vapor check is made 
with a combustible-gas detector. A 
representative of a tetraethyl - lead 
firm also confirms that the tank is 
lead free. Then it is safe for work- 
men, unprotected by face masks, to 
enter with welding tools and com- 
mence repairs. 

If the structure is a floating-roof 
tank, the roof must be suspended at 
a level which will provide working 
space. A new type of adjustable sup- 
port is used for this job. The sup- 
ports have in some cases replaced the 
old type of hanger. 

A special trailer has been designed 
and built for tank cleaning. It con- 
tains all the equipment required for 
the job. This includes a power blower, 
diaphragm sludge pump, special cloth- 
ing, high-pressure water pump and 
150 gal. of water for flushing out 
the tank bottom. Inclusion of the 
water supply in this compact trailer 
made it possible to avoid laying water 
lines to a tank to be cleaned. 
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repeat business... 83 MAJOR 
EXPANSIONS 
AWARDED TO 
BROWN & ROOT 


* in eleven years 


In 1946, and again in 1955 and 1957, Brown & Root was called in 
for construction of the constantly-growing plant of Southland 
Paper Mills, Inc., at Lufkin, Texas. This concrete evidence 

of customer satisfaction is typical of Brown & Root’s record 
through the years of doing the job right, in shorter time, 


at lower costs 





A RESUt GTi C2. 


‘RESOLVED, That Brown and Root, Inc., contractors 
for the installation of our Number Four newsprint 


machine and other improv ts, be ¢ ded 





by Management for their excellent performance 
rendered us. By their careful supervision; their 
fine engineering and planning, they effected 

us a very substontial savings in the esti- 
mated cost of the construction. Manage- 

ment is very grateful to them; for their 
cooperation, for their pride in per- 

formance, and for one of the best 

iobs we hove experienced.’’ 


(Unanimously approved March 
31, 1959 at annual Director's 
Meeting of Southland 
Paper Mills, Inc.) 








BROWN & Roor, INc. 


Engineerd  Condliuclord POST OFFICE BOX 3, HOUSTON 1, TEXAS 
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Shortcut to 
Pump selection 


for least power 
consumption 


...when shipper's terminal 
demands vary along route 


THE HYDRAULIC NOMOGRAPH 
is a simplified method for determin- 
ing the optimum selection of pumping 
units to fit the hydraulic conditions 
resulting from varying shipper’s ter- 
minal demands along a products line 

Use of the nomograph in connec- 
tion with demand and charge curves 
enables the dispatcher to determine 
required pump combinations and max- 
imum power demand that will be cre- 
ated for the month at each station 

The Laurel Pipe Line System is a 
450-mile petroleum-products pipeline 
currently delivering 16 grades of prod 
ucts to 20 shipper’s terminals and to 
other pipeline carriers at three loca- 
tions in Pennsylvania and Ohio 

The dispatcher has automatic con- 
trol of each metering station from a 
central control board. This enables 
the dispatcher to set the flow rate and 
adjust to changing hydraulic condi 
tions so that maximum throughput 
efficiency can be obtained at mini- 
mum power costs. The hydraulic 
nomograph enables him to do this 
easily, quickly, and efficiently. 


Development . . . Figs. 1-3 show the 
basic theory used in the development 
of the nomograph. The flow - rate 
nomograph, lower section of Fig. |! 
is used to determine the hydraulic- 
gradient slope for a given flow rate 
Connect the focal point with the se- 
lected flow rate when pumping 
through the 24-in. line from Booth 
to Mechanicsburg stations. Vertical 





6000 B/H ~< 


FUEL OIL 


Product delivery schedule 


7000 B/H 


KEROSINE 








i 


{ i 

| Delivery program is drawn in show 
ing products and quantities above 

| profile of line 

| 





MECHANICSBURG 


Station 


f - 
Flow-rate nomograph is placed con 
. hs 

venient position below profile 


Profile of line - 


Takeoff Points 


ok py | ee SA, WARS ip 


BOOTH 


Station 


satin Le a ee 
% io 


Thousands of bbi./hr 


| 
+9 


8 


‘7 


5 
r4 











ed ae) 
379 FLA ‘i 





4 
Fuel Oil 





Kerosine 


Gasoline 








PRODUCT DELIVERY SCHEDULE, line profile, and flow-rate nomograph are placed 


in proper relation to each other to begin use of graphical method. 


distance, as measured by vertical scale 
on pump characteristics curve (see 
Fig. 4) represents friction loss in feet 
of head 

This particular chart is plotted for 
100-mile intervals for flow of gas- 
oline, at a 105-mile interval for flow 
of kerosine, and at a 110-mile inter- 
val for flow of fuel oil. But the slope 
of the hydraulic gradient would be the 
same for any length. The friction loss 
in a l-mile section is 3.79 ft. of head 
when pumping 5,000 bbl. per hour of 


gasoline. A 100-mile 24-in. pipeline 
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rig. 4, 


would have a friction loss 100 times 
this loss, or 379 ft., as shown on Fig. 1 

Fig. 2 shows an illustration of the 
use of the nomograph for the 107.3 
miles of 24-in. line between Booth 
and Mechanicsburg stations. At the 
top of the nomograph a hypothetical 
case is shown with 1,000 bbl. per hour 
of product being delivered to various 
terminals. The hydraulic gradient for 
this condition would be constructed 
as shown by the heavy red line im- 
mediately above the profile. Begin- 
ning at Mechanicsburg station this 
gradient would be constructed thus: 

1. Locate the starting point on the 
vertical line representing Mechanics- 
burg station. This must be at a height 
above the profile intersection equal to 


BY MARLAN G. JORDAN 


. chief engineer for Laurel Pipe Line 
Co. He joined Gulf Refining Co. in 
1950, after graduating with a civil- 
engineering degree from Southern 
Methodist University. Jordan served 
with Gulf as laborer, design engineer, 
and transportation - department staff 
engineer. He advanced to his present 
position in 1958. 


THE OIL AND GAS JOURNAL 








Product delivery schedule 


6000 B/H 


FUEL OIL 


~ 7000 8/H 


~ KEROSINE 


the head the pump at Booth must put 
up to take care of elevation head re- 
quirements and contro! throttling 
losses. 

2. For the 5,000-bbi. per hour flow 
of fuel oil between Mechanicsburg 





? 
V 

Locate point representing required 

head due to profile and control 

throttling losses, Booth to Mechan- 

icsburg, on vertical line represent- 

ing Mechanicsburg station. This is 


station and Mechanicsburg-Gulf me- 
tering station, place a straightedge 
through the focal point and the inter- 
section of fuel oil flow of 5,000 bbl. 
per hour, and transfer this friction 
loss vertically and parallel as shown 


200 ft 
Schaefferstown_, 


ne es 
\ an, 
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oO a_ | 


| MECHANICSBURG 


STATION 


2 Place straight edge from focal point 
to proper reading on flow-rate 
scale: (5,000 bbl. per hour of fuel 
oil). The angle formed is trans- 
ferred to distance between point 
graphically established ot Mechan- 
icsburg station and Mechanicsburg- 
Gulf delivery point. 


-—-++——3 Next, obtain angle for 6,000 bbl. —— 


| per hour of fuel oil and transfer it 
to distance from Mechanicsburg-’ 
Gulf to Shaefferstown delivery 
point. , 
pe eS ee ‘4 Continue process, using proper 
quantities of indicated stock until 
gradient line is complete. 
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SLOPES REPRESENTING HEAD LOSSES are transferred from nomograph to pro- 


file. Fig. 2 


by the heavy red line for this sec- 
tion of line. 

3. For the 6,000-bbl. per hour flow 
of fuel oil between Mechanicsburg- 
Gulf metering station and Schaeffers- 
town metering station, place a straight- 
edge through the focal point and a 
6,000-bbl. per hour flow of fuel oil 
and transfer this friction loss vertically 
and parallel in a like manner. 

4. Repeat the above procedure for 
the remaining sections. 

The final step shows that 1,165 fet. 
of head would be required for the 
hypothetical case shown. 

As illustrated in Fig. 3, the head 
characteristic curves of the electric- 
motor-driven centrifugal pumps, con- 
nected in series, have been plotted 
against barrels per hour. This trans- 
parent curve has been superimposed 
over the hydraulic gradient which se- 
lects main line units Nos. 1 and 3 
plus one booster to deliver the 1,165 
ft. of head at a flow of 8,000 bbl. per 
hour with the contro! valve throttling 
60 ft. of head. 

Fig. 4 shows the hydraulic nomo- 
graph for the entire system, which has 
been constructed and is actually used 





A transparent acetate overlay con- 
taining head-characteristic curves of 
Booth station pump combinations is 
positioned graphically, so that 0 
head is on level with station eleva- 


tion on profile curve. Move overlay 
horizontally until station pumping 
rate (8,000 bbl. per hour in this 


case) coincides with vertical line 

















representing Booth station. (For 
other stations, the overlay is po- 
sitioned vertically, so that 0 head 
coincides with point representing 
profile and control throttling head 
losses from the previous station to 
the one being considered. Hori- 
zontal position is determined by 
pumping rate ot each station). 


CHANICSBURG 
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2 3 
tai _Thousands of bbl. hr. indicates the desired pump combi- 
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TRANSPARENT CURVE is positioned to determine required pump combination. Fig. 3. 
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Kw. Demand... Booth Station Pumping Kerosine 


Energy Charge... 
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Thousands of Bbi./Hr 
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3 4 5 6 
Thousands of Bbl./Hr. 








Fig. 5. 


as illustrated in Figs. 1-3. Near the top 
of Fig. 4 is a hypothetical case show- 
ing the product as it lies in the line, 
with deliveries being made at various 
metering stations, which would re- 
sult in the hydraulic gradient shown 
by the dashed line immediately above 
the profile. When attempting to ad- 
here to this gradient by matching the 
incoming residual pressures with the 
zero point of the pump curves, the 
following results are obtained: 


Barrels 
per hour 
8,000 
5,000 
4,000 
3,000 


Station 
Booth 
Mechanicsburg 
Duncansville 

Aliquippa 


The solid line on Fig. 4 shows the 
effects of incorporating the use of 
another pump combination which 
gives the following results: 


Barrels 
per hour 
8,000 
5,000 
4,000 
3,000 


Station 
Booth 
Mechanicsburg 
Duncansville 

Aliquippa 


The throttling of 60 ft. at Alquippa 
station is shown in Fig. 4. 

It should be pointed out at this 
point that it is not always possible to 
trade feet of head at Booth station in 
order to keep from throttling head at, 
for example, Aliquippa station. It 


1959—VOL. 57, NO. 39 


may not be economical from a horse- 
power standpoint, to let Booth station 
supply additional head at a higher 
pumping rate and supply this head to 
a station with a much lower pumping 
rate. Therefore, one of the first steps 
in using the nomograph for a par- 
ticular pump combination requires the 
selection of pumping equipment 
which will result in the lowest pos- 
sible power cost. 
Because of the 


many factors in- 


Pump-unh tt. of head 
selection throttled 
M-1 and 3 + B-I 60 
M-1, 2, and 3 360 
M- 440 
M-1 +- B-1 150 
1,010 


volved in moving products through 
the Laurel Pipe Line System, a graphi- 
cal method for determining minimum 
power cost has been developed. Power 


Ft. of head 
throttled 


Pump-unit 
selection 
M-1, 2 and 3 0 
M-2 and 3 0 
M- 0 
M- 60 


Total 60 





costs depend on the kilowatt demand 
created and the actual kilowatt hours 
of energy used at each station. The 
minimum cost for the entire system is 
what we strive to determine. 

With reference to demand charges, 
curves have been plotted for the var- 





Fig. 6. 


ious pump combinations at each of the 
four pump stations when pumping 
gasoline, kerosine, or fuel oil. An 
example of these curves is shown by 
Fig. 5. Through the use of these 
curves, and the hydraulic nomograph, 
the dispatcher may determine the 
maximum kilowatt demand that will 
be created for the month at each 
pump station. If the kilowatt demand 
is excessive for the month at a par- 
ticular pump station, he may then 
lower this demand by choosing dif- 
ferent pump combinations or by alter- 
ing the monthly pumping schedu'e to 
reduce demand charges. 

Energy costs are calculated with a 
family of curves similar to Fig. 6. 
These curves were plotted on the as- 
sumption that additional energy used 
for the month at any one of the four 
pump stations would be purchased at 
the lowest cost per kilowatt-hour 
called for in the power company’s 
contract. The cost shown by these 
curves would not be representative 
for the first part of the month, but 
would apply to the energy consumed 
during the latter part of the month. 
The cost for the pump combination 
shown by the dashed line on Fig. 4 
(Path A) is $35 per hour, versus 
$31.25 for the pump combination 
shown by the solid line (Path B). 

The hydraulic nomograph and 
power curves, as developed, have pro- 
vided a simple and direct solution to 
the selection of optimum pump com- 
bination at minimum power costs. 
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LEFT TO RIGHT are shown motor-control supervisory control, sequence 
control, and electronic control for control valve. Pressure telemeter- 
ing transmitters are on front door of supervisory at Rusk station. 


VAN, TEX.-SMITHS BLUFF pipeline map shows route CONTROL VALVE with electro-hydraulic actuator on the downstream 
of old system which has been modernized. side of the station is shown at Rusk. 


Pure Transportation completes 


Automation of Texas trunk line 


Automation has proved to be a beneficial change. It has 
reduced operating costs and major mechanical maintenance 
of pumps because of improved protection of units. Telem- 
etering operating data to a central point has permitted 
operations which previously were considered impractical. 


BY R. M. THOMAN AND G. J. WILLER, JR. 
General Engineering Department, Pure Oil Co. 


AUTOMATION of a 10-in. crude-oil 
pipeline from Van, Tex., to Pure Oil 
Co.’s Smiths Bluff refinery at Neder- 
land, Tex., was recently completed by 
Pure Transportation Co. 

The line is 210 miles long with six 
stations located at approximately 35- 
mile intervals. The pumping equip- 
ment consists of three three - stage 
pumps driven by 400-hp. motors at 
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TGT 
another 


To help supply what has been 

described as “Chicago’s seemingly endless 
requirements for industrial and 
space-heating gas,” Tennessee Gas 
Transmission Company has a big new 
pipeline scheduled for operation this fall. 


The 30-inch line, owned by 

Midwestern Gas Transmission Company, 
a TGT subsidiary, stretches 351 miles 
from Portland, Tennessee, to Joliet, 
where initially it will deliver 255 million 
cubic feet of natural gas per day 

to utilities serving the Chicago area, 
increasing to 360 million cubic feet daily 
by the third year. 


Enroute to Chicago, the line crosses 
six major rivers, 20 streams and 
canals, and 49 pipelines. Field 
engineering began last February; 
construction started in July. 


Bechtel services to its long-time client 
on this project included all field 
engineering, right-of-way acquisition, 
double-jointing some 170 miles of 
30-inch pipe and construction 

of 148 miles of the line. 


BECHTEL! 
CORPORATION 


Engineers and Builders for Industry 
SAN FRANCISCO 
Los Angeles « New York « Houston 


Canadian Bechtel Limited 
Toronto 


SEPTEMBER 21, 1959—VOL. 57, NO. 39 





Thrust brg. lube pump | 

Motor operator 

Bearing temp. 

Pump vibration 

Lube-oil flow, level 
and temp. 

Seal leakage 

High station discharge 
pressure 

High line discharge 
pressure 


Low suction pressure 

Control-valve differ- 
ential pressure 

Scraper-passed switch 


SCHEMATIC DIAGRAM of two-unit station shows 


each of the three main stations, and 
two three-stage pumps driven by 400- 
hp. motors at each of the three inter- 
mediate stations. 

The program for automation of this 
line was started in 1956. The objec- 
tive was to provide for the operation 
of four booster stations (Rusk, Diboll, 
Woodville, and Nona) from a central 
point (Van station). These stations 
were placed in full operation on su- 
pervisory control by November 1957. 

A fifth station (Bullard) was added 
to the supervisory control system and 
placed in operation March 1, 1959, 
thereby completing the automation of 
the entire line. The Bullard station 
was not included in the original pro- 
gram because of custody-transfer 
operations from a connecting carrier. 
However, experience gained in oper- 


About the authors ... 


ating the previously automated sta- 
tions indicated that this station could 
also be operated from the central point 
with attendance only during the cus- 
tody-transfer operation. 


Reduced costs . . . Automation of this 
pipeline has proved to be a beneficial 
change and has reduced operating 
costs. Although dollar value is diffi- 
cult to determine, telemetering oper- 
ating data to a central point has per- 
mitted operations which were previ- 
ously considered impractical. The im- 
proved protection of units and sta- 
tions has reduced major mechanical 
maintenance of pumps. 

The system presented some interest- 
ing problems as the pipeline is ap- 
proximately 30 years old and the sta- 
tions did not lend themselves to auto- 


layout. 


matic control without modifications 
of piping, scraper traps, pumps, and 
valves. With the exception of the 400- 
hp. motors, 2,300-volt cables, and 
lighting all electrical equipment was 
replaced. 
Communication Circuit 

In the planning stages, it was obvi- 
ous that the proposed installation of 
supervisory control would require a 
reliable communication circuit and the 
existing company-owned physical pair 
was not deemed satisfactory. Much of 
the pipeline and pole line right-of- 
way is through the wooded areas of 
East Texas and presented difficult 
maintenance problems. The economics 
of anticipated maintenance of the 
existing physical pair favored use of 
a leased circuit, provided a single 


R. M. THOMAN has been em- 
ployed as an electrical engineer 
in the general engineering de- 
partment of Pure Oil Co. since 
February 1956. He served as 
project engineer for this project 
and was responsible for the elec- 
trical design and coordination. 
Before joining Pure, he was em- 
ployed by Allis-Chalmers in vari- 
ous capacities. He is a graduate 
of Kansas State University where 


he received his BS in electrical 
engineering in 1952. 

G. J. WILLER, Jr., is process 
engineer, in Pure’s general en- 
gineering department, Chicago. 
He has been with Pure since 
1950 when he obtained the 
BME degree from Renssalaer 
Polytechnic Institute. Miller joined 
the general engineering depart- 
ment staff after 2 years in the 
company’s refining division. 
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CRANES 
SHOVELS 
DRAGLINES 
PULLSHOVELS 
TRUCK CRANES 


Wuen there is a valve to set, a piece of pipe 
to handle, or heavy equipment to move, delays 
are costly. 


Your Northwest Truck Crane is always ready to 
go. We hear it everywhere, and Northwest users will 
tell you so. In Northwest equipment you will get the 
elements characteristic only of finer machinery — 
design that means longer life in the field and per- 
formance that smooths out troublesome jobs. 


Ease of operation without comp tions 
Accuracy of control, true feel of the load and ease 
of operation comes with the Feather-Touch Clutch 
Control—no pumps, compressors or other delicate 
mechanism—control failure can’t shut you down. 


* | bases 

Machinery bases are cast alloy steel with cast 
alloy steel machinery side frames. Such construc- 
tion keeps shafts and bearings in alignment and 
eliminates the weaving that causes wear. 


Comes with the Northwest Uniform Pressure 
Swing Clutches. They eliminate the jerks and grabs 
that set a boom to jumping. You put the load 
where you want it the first time. 


Northwest Independent High Speed Boom Hoist 
Equipment is rugged— built for hour after hour 
operation—independent of all cther machine func- 
tions—power controlled both up and down. 


These are only the highlights of Northwest 


construction. Besides many other Northwest Crane 
advantages, Northwest Carriers have many improved 
features that make them superior to the ordinary 
carrier. Ask for complete details—two sizes 25-ton 
and 35-ton capacity—on either 6 x 4 or 8 x 4 carriers. 


NORTHWEST ENGINEERING COMPANY 
1513 Field Bldg., 135 South LaSalle St., Chicago 3, Illinois 





TABLE 1—PROTECTIVE FUNCTIONS AND GROUPING OF SUPERVISORY INDICATIONS AT TWO-UNIT STATION 


Protective device 


No. 1 Inboard-motor bearing temperature Al 
No. 2 Inboard-motor bearing temperature A2 
. }) Outboard-motor bearing temperature A3 
. 2 Outboard-motor bearing temperature A4 





. 1 Pump vibration cutout 
. 2 Pump vibration cutout 


. 1 Pump lube temperature 
. 2 Pump lube temperature 


. 1 Pump lube oil level! 
. 2 Pump lube oil level 


. 1 Pump lube oil flow 
.2 Pump lube oil flow 


. 1 Seal leakage 
.2 Seal leakage 








. 1 Motor overload 
.2 Motor overload 





17 High line discharge pressure 
18 Low line suction pressure 


19 High station discharge pressure 





Local 
annunciator 


A5 
Aé 


A7 
A8 


Ag 


x x«x MK KK KK 


20 Pressure control-valve differential pressure 


21 No.1 Incomplete sequence 
22 No.2 Incomplete sequence 


23 Fire detector 





24 High sump level 


25 Mo. 1 Pumping unit (stopped 
26 No.1 Pumping unit (running 
27 No. 2 Pumping unit (stopped 
28 No. 2 Pumping unit (running 


29 Position of local remote-transfer switch 


30 Power restored 


31 Scraper passed 


voice-quality circuit could accommo- 
date supervisory control, telemetering, 
‘and the necessary voice traffic be- 
tween the Van dispatch station, vari 
ous other stations, and the Smiths 
Bluff refinery. 

This initial consideration led to what 
is believed to be a unique communi- 
cation link; accommodating voice, 
supervisory control, continuous telem- 
etering of 10 pressure indications (ex- 
cept during voice traffic) and “as 
called for” telemetering of tank gages 
from Bullard station, on a single nomi- 
nal 300 to 2,700-cycle voice circuit 
leased from Southwestern Bell Tele- 

hone Co. This circuit serves seven 
individual locations spaced approxi- 
mately 35 miles apart. 
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Unit shutdown 
and lockout 


Supervisory 
signal to 
Station Van and com- 
lockout mon alarm 


Station 
shutdown 


$1 


Xx 
Xx 
X 
X 


(Without lockout) 
(Without lockout) 


X xX 


Not a shutdown device. (Supervisory signal only) 


Not protective device. (Supervisory signals as- 
sociated with control indicates completion of 
start-and-stop sequence) ‘ 


Not a protective device. 


(Supervisory signal only) 


Not a protective device. 
Supervisory signal only) 


Planning During the planning 
stages these operating requirements 
were considered necessary regardless 
of circuit requirements: 

@ Telemetered suction and dis- 
charge pressure from all stations at 
any time a unit or station is started 
or shut down. 

@ The individual stations were to 
be completely protected and continue 
operating even with the loss of the 
communication circuit provided they 
were not shut down by local protec- 
tive devices. 

@ Any shutdown of a unit or sta- 
tion was to be indicated at the dis- 
patch station even when the circuit 
was being used for voice. 

While these items were considered 


essential, certain operating procedures 
were accepted to permit the multi- 
purpose use of a single-voice circuit: 

1. Normal operating reports and 
routine voice traffic are scheduled for 
the quarter hour whereas routine in- 
dication checks, tank gages, etc., are 
obtained on the hour and half hour. 
Only emergency voice traffic is al- 
lowed during periods of electrical 
storms and other conditions which 
may require frequent use of the super- 
visory control and telemetered data. 

2. The dispatch operator has full 
authority to clear all voice traffic 
from the circuit any time upset con- 
ditions require continuous use of the 
circuit for supervisory and telemeter- 


ing. 
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Special report to Caterpillar D8 Tractor o 


NOW-YOU CAN EQUIP YOUR D8 
WITH LIFETIME LUBRICATED ROLLERS 


AVAILABLE FOR 2U, 13A, 14A AND 15A MODELS 


Forget about lubrication... and seal replacement. They’re elim- 
inated by this new concept in roller design and performance. 
The new lifetime lubricated rollers are lubricated when in- 
stalled on your tractor. They'll never need lubrication until 
the rollers are disassembled for rim and flange rebuilding. 
The seals do not leak even after thousands of hours of oper- 
ation. Seals won't need replacement when rollers are rebuilt. 
Another advantage—oil lubricant rather than grease is used 
because oil dissipates heat faster. Rollers operate at cooler 
temperatures. Bearings last longer. 


New floating ring seal... wear does not decrease efficiency. The 
roller seal employs two metal alloy and two rubber “O” 
rings. The metal rings, much harder than file steel, have 


— —- 








lapped face smoother than glass. These faces taper 
slightly toward the inner edge forming a sealing area at the 
outer edge. As wear occurs, the sealing area moves inward, 
maintaining a perfect seal through thousands of hours. 

The “O” rings keep constant pressure on the metal 
rings. Lubricant can’t get out. Grit can’t get in. There are 
no springs or diaphragms to weaken, wear or become dam- 
aged. “O” rings are made of special compound to resist 
oil, heat and cold. 


Millions of hours of proof—the toughest track roller yet. Cat 
lifetime lubricated rollers have been subjected to extensive 
and exhaustive on-the-job tests for over 5 years. Working 
under all types of job conditions, these time-tested rollers 
have proven unequalled. Their success is further ampli- 


MANY OTHER NEW FEATURES THAT EXTEND 
TRACK ROLLER LIFE 


BEARINGS have righ load carrying 
capacity. 


RIMS — made from forged steel. 
Deep-hardened for long life. Wide 
flanges resist rollover. Rims are 
securely mounted on heat-treated 
steel hub, giving superior resist- 
ance to belimouthing 


LARGE DIAMETER SHAFT is double 
heat treated, making it extra stiff 
and resistant to wear. 


BUSHINGS contain large oil reser- 
voirs for more jubricant and better 
cooling. 


fied by new machine owner reports—for low-cost perform- 
ance and minimum maintenance, Cat lifetime lubricated 
rollers can’t be beat. 
Easy installation is achieved by use of snap rings to hold the 
seals and end collars in position before mounting. End collar 
bolt holes will line up easily with track roller frame holes 
during installation. 
Stop track roller greasing now with these lifetime lubricated 
rollers. SEE your CATERPILLAR Deater. He will give you 
the complete story on this time-saving, money-saving un- 
dercarriage component. 

Caterpillar Tractor Co., Peoria, Iinois, U.S. A. 


CATERPILLAR 


Caterpiliar and Cat are Registered Trademarks of Caterpiliar Tractor Co. 


When rebuild time finally comes, be sure 


SERVICE TIP: 


the lapped faces. 


to keep the metal rings matched in origi- 
nal pairs, being careful not to nick or mar 





TYPICAL PUMPING UNIT with seal! leakage, lube-oil level, and flow devices on 


Van-Smiths Bluff line. 


3. Ordinarily, during voice use, the 
circuit is free of all supervisory and 
telemetering tones. If, during voice 
use, a status change occurs al any 
station, a return indication “tone” is 
imposed on the circuit. Upon hearing 
this audible tone, all parties using the 
circuit for voice traffic discontinue 
their conversations and the circuit is 
released to the dispatch operator for 
supervisory and telemetering use 

Actually the return indication 
(which is a signal indicating a status 





SUPERVISORY CONTROL for five stations is located at dispatch station. 
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change of some function at a con- 
trolled station) is received at the dis- 
patch station even though voice con- 
tinues. However, since all telemeter- 
ing is off the circuit during voice 
use, immediate release of circuit 
allows the dispatcher to reinstate 
telemetering and take the necessary 
corrective action. 


Operation good . . . Operation of this 
multifunction circuit has been equal 
to expectations in most cases. As might 


be expected, problems which had not 
been anticipated developed during the 
engineering stages and a few “bugs” 
remained to be eliminated during the 
first period of operation. After the 
routing of the telephone circuit had 
been established, it became evident 
that it would not be possible to use 
any frequency above 2,762 c.p.s. 

This necessitated special considera- 
tion when adding the fifth station on 
the same circuit and it became neces- 
sary to use frequency-shift equipment 
for the last two channels available in 
the lower end of the band. 

The primary difficulty encountered 
during the initial operation was the 
interference of voice with the “return 
indication” or call-back function of 
the supervisory control. The original 
requirements of Southwestern Bell 
dictated that any individual tone input 
be approximately 10 db. below voice 
level and that the oscillator output 
of any tone at any point was limited 
to 0 dbm. (decidel milliwatt). 

This resulted in a receiving level 
of approximately —25 to —30 dbm. 
The equipment was designed to oper- 
ate at these levels. However, as might 
be expected, it was necessary that the 
receiving amplifier of the supervisory 
control equipment have a high gain 
setting. As the supervisory control re- 
mained connected to the circuit dur- 
ing voice communication, the higher 
voice level resulted in excessive over- 
loading of the frequency responsive 
units, thereby causing a loss of selec- 
tivity and interference during voice 
conversation. 

This interference should not be 
construed as a misoperation or mis- 
information taking place via the su- 
pervisory control. In fact, a misoper- 
ation has never occurred nor has mis- 
information been received via the 
supervisory control. The interference 
did result in simulating a report-back 
frequency from a station and initiating 
an indication check. If the noise due 
to voice continues, the indication- 
check cycle is subject to error and 
consequent blackout of the board in- 
dicating an erroneous return indica- 
tion. 

Actually, the design of the super- 
visory control had anticipated the 
possibility of voice initiating an indi- 
cation check and was so designed 
that the first frequency used for re- 
port-back had to exist on the circuit 
for a given period. However, the high 
voice level resulted in triggering the 
frequency responsive unit for long 
periods and initiating an indication 
check. 


Problem solved . . . This problem was 
solved by modifying each telephone 
connected to the circuit to attenuate 
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THE PROPER WIND 


It’s the precise control of gasket den- 
sities for every stage in the pressure 
series that makes each Filexitallic 
Gasket right for a given flange. 


Flexitallic Spiral-Wound Gaskets are 
engineered to meet extreme condi- 
tions encountered in keeping with the 
pressure/temperature rating for the 
specified assembly. 


These controls mean that a Flexitallic 
Gasket, designed for an extreme pres- 
sure/temperature rating, is never so 
soft that it crushes under the specified 
load, and never so hard that it resists 


IN SPIRAL-WOUND 


the compression necessary for a spec- 
ified seal. 

For predictable performance through- 
out all pressure/temperature ratings, 
look for Flexitallic Blue, the blue dye 
in the Canadian asbestos filler. It 
identifies the original Spiral-Wound 
Gasket construction. 


FLEXITALLIC GASKET CO. 
8th & Bailey Sts. Camden 2, N.J. 


FOR PIPE FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


*Flexitallic is a registered tradename. No one else can make a Flexitallic Gasket. 
Look for Flexitallic Blue — it’s our exclusive blue-dyed Canadian asbestos filler. 
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the voice frequencies which were ini- 
tiating an indication check. These 
modifications had little or no effect 
on the quality of voice conversation. 

The supervisory control has priority 
on the circuit, but the circuit is still 
used on an alternate basis. Supervisory 
control and telemetering audio tones 
will definitely interfere with voice 
conversation and tend to make it un- 
intelligible, but the voice conversa- 
tion will not interfere with the func- 
tion of the supervisory control. 

The continuous telemetering of 10 
variables also makes use of an audio- 
frequency channel for each variable. 
These tones are on the circuit at all 





Watch... 


New York 

Washington — Pittsburgh — Louisville 
Minneapolis — New Orleans — Caraca: 
Bogota — La Paz — Edmonton 

Calgary — London — Ankara — Tehran 


times except for periods of voice com- 
munication. To use the circuit for 
voice communications, the tones are 
removed from the circuit by a ringing 
code operated through the Southwest- 
ern Bell facilities. 


Supervisory Control 


With the automation of the last 
station, the supervisory control pro- 
vides for the control of 12 pumping 
units located at five different stations, 
the selection of two tanks at Bullard 
station to be remotely gaged, and the 
control of two line block valves with 
provision for the future control of 
four tank valves at Bullard station. 


PRODUCTS 
PIPELINE 
SYSTEMS 


ENGINEERS - CONSTRUCTORS 
NBT BUILDING TULSA, OKLAHOMA 
CABLE ADDRESS: WILLBROS 


Table 1 lists the protective func- 
tions and the grouping of supervisory 
indications for each of the two unit 
stations. This tabulation also lists the 
functions which are unit shutdown 
and lockout, station shutdown, station 
lockout, and functions with local an- 
nunciator indications at each station. 
The three unit stations have an identi- 
cal arrangement except that the func- 
tions for the third unit are included 
in each group. 


Sequential tones . . . The supervisory 
control employs sequential audio 
tones. Frequencies of 2,592, 2,677, 
2,762, 2,167, and 2,252 c.p.s. are used 
as control frequencies being trans- 
mitted from the dispatch station to 
all controlled stations. The selection 
and operation of any station unit is 
determined by the proper sequence of 
four different audio frequencies and 
the time space between pulses. 

Although a controlled station opera- 
tion is basically selected by a sequence 
of frequencies, there are many safe- 
guards to insure that there will be 
no misoperation. To perform any 
operation, the following conditions 
must be met: 

@ The correct sequence of four 
specific frequencies must be received. 

@ Each 0.4 second frequency pulse 
must be received within 0.2 second 
of the last pulse in the sequence. 

e@ The fifth frequency is pulsed 
simultaneously with each of the se- 
quenced pulses. This means that any 
spurious signal must consist of two 
specific frequencies before it can 
simulate one signal in the chain. 

e@ If a spurious signal, other than 
the selected frequency, occurs simul- 
taneously with the selected frequency, 
the signal will be rejected. 

It is difficult to conceive how any 
spurious signal could meet all of the 
conditions necessary to cause misoper- 
ation. This system has been in use 
for the control of four stations for 
some 18 months; actual operation has 
verified the absolute security of the 
system even though it is subject to 
large amounts of “noise” due to the 
voice traffic on a common circuit. 

Frequencies of 2,337, 2,422, and 
2,507 c.p.s. are used as return indi- 
cations or call back. All three fre- 
quencies are transmitted from each 
of the controlled stations for return 
indications. The station reporting is 
identified by the number of pulses 
of a specified frequency transmitted 
to the dispatch station. If an erroneous 
signal results in the selection of a 
wrong station panel at the dispatch 
station, an error is detected and all 
indications for the station selected are 
blacked out. 

A check at the end of the indica- 
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Congrats and $25 for this quip to Mrs. Merlyn Goodman, Rt. 5, Box 742, Shreveport, La. 


“lookin for 
*, a Slumberjay” .° 


Looking into the future..a major oil company engineer pre- 
dicted 50,000 ft. wells by 1975. The world demand for oil and 
gas, with deeper wells, will mean a constantly increasing pipe 
production schedule by Lone Star Steel, 

Joe Roughneck, heart of the oil and gas industry, knows he can 
depend upon Lone Star as a convenient source of supply for top 
quality API casing, tubing and line pipe, 


Neighbor, wherever you are, specify 
Lone Star and we both get a good deal. 


© 1956 Lone Star Stee! Company 


STEEL 





EXECUTIVE—SALES OFFICES 
W. Mockingbird Lane at Roper * P. O. Box 12226 * Dallas, Texas 
DISTRICT SALES OFFICES 
912 Republic National Bank Building, Dallas, Texas 


Houston, Texas | Midland, Texas | Tulsa, Oklahoma 





tion also identifies the station which 
actually reported in and “blacks out” 
this station panel. This indicates which 
station was trying to “report” and 
which one reported in error; the oper- 
ator then initiates an indication check 
on both stations. There have been 
cases where an indication check 
blacked out the board; however, no 
erroneous information has ever been 
transmitted. 


Telemetering 


The original installation of four 
stations incorporated the telemetering 
of the suction and discharge pres- 
sure of each station on a continuous 
basis, except for periods of voice con- 
versation. All telemetered data is re- 
ceived on indicating meters at the 
dispatch station. All of the pressure 
telemetering is analog time-ratio im- 
pulse type. Each of the telemetering 
transmitters operate on a_ specified 
frequency channel between 765 c.p.s. 
and 1,955 c.p.s. with a 170-cycle 
spacing. 

With the installation of Bullard 
station, it was also desired to have 
the suction and discharge pressure of 
the station telemetered, as well as the 
tank level of two tanks. Digital-type 
telemetering was selected for the tank 
gaging. The transmission of both the 
analog time-ratio duration impulse 
pressure telemetering and the digital 
telemetering for tank gaging is ac- 
complished with frequency-shift trans- 
mission. 

With the addition of the Bullard 
station on the common circuit, the 
entire channel was used and it be- 
came necessary to make one slight 
modification in the basic operation. 
As ‘tank gage readings were only 
necessary on an as-called-for basis 
and there was no adjacent channel 
space, it was decided to make use of 
the same frequency for both tank 
gaging and suction-pressure indica- 
tion. 

This required the acceptance of los- 
ing the suction-pressure indication for 
this station only, during the period 
necessary for tank gaging. This is 
some compromise on the feature of 
continuous pressure indications, how- 
ever, it is believed that it will work 
well for this particular operation. 

In continuous telemetering an opera- 
tor can scan these meters in much less 
time than 10 individual values could 
be obtained on an as-called-for basis 
and thereby have a much better 
knowledge of operating conditions of 
the entire line. This is particularly 
true on this pipeline, inasmuch as the 
booster stations are relatively close 
together and pressure conditions 
change quite rapidly. The continuous 
telemetering has also provided addi- 
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tional assurance to the operators dur- 
ing startup and shutdown of units and 
Stations. 

The telemetering system used for 
pressure indications is a relatively 
high-speed system. Starting from 0, 
the receiver will indicate 99% of 
full-scale reading in less than 3 sec- 
onds and, therefore, the operator can | 
closely observe pressure conditions at 
all stations during startup. 





Sequencing 

[The sequencing equipment used 
provides for the startup and shut- 
down sequence. The startup sequence 
is as follows: 

|. Upon receipt of the supervisory 
start signal or a local start signal for | 
a unit, the unit suction valve starts 
opening and simultaneously the thrust- 
bearing lube pump is energized. 

2. When the suction valve reaches 
60% open, the discharge valve is 
energized and begins to open. 

3. When the discharge valve has 
reached 20% open, and provided 
thrust-bearing lube-oil flow is detected, 
the 400-hp. reduced-voltage starter is 
energized. 

4. When the discharge valve reaches 
the full open position, the thrust- 
bearing lubrication pump (which is | 
used during starting only) is shut | 
down and the sequence is complete. 
5. If this entire sequence is com- 
pleted within a specified time, the 
dispatch operator is advised by a re- 
turn indication that the unit has se- 
quenced completely and is on the 
line. Should all of these conditions 


not be met within a specified period | oO EF 7 H EB 


of time, an incomplete sequence 


timer shuts the unit down and re- O T = A N Dp eo A os 


turns all valves to the closed posi- 


The shutdown of any unit requires I N D U Ss T R Y 


that both the suction and discharge 
valve to that unit be closed, as well ; . 
as the 400-hp. motor being deener- Lone Star Steel men are not just steelworkers. They’re craftsmen. 
gized. The system is so interlocked In the most modern steel plant in America, with the finest tools 
that both the suction and discharge and equipment, Lone Star Steel craftsmen make a highly 


valve mae be fully closed before a important specialty... fine pipe so vital to the great oil and 
new start sequence can be started. gas industry. 


On : i failure, the ‘ ; 
A gs a 9 cna Lone Star API casing, tubing and line pipe represents the best 


400-hp. motors are deenergized, and, \ " ; 
since all power is lost, the valves can- example of the art of pipe making... truly the gem of the oil 


not be closed. Upon restoration of and gas industry. 
power, a time-delay relay energizes 
the shutdown system and returns the 
valves of all units to the closed posi- 


tion ' 4 
Protective Functions a bee boa L 


fable 1 lists the protective func- 
tions incorporated. In addition to | c OoOM PAN Y 


these, undervoltage, phase reversal, EXECUTIVE—SALES OFFICES 

and overload protection are provided | W. Mockingbird Lane ot Roper * P. O. Box 12226 * Dallas, Texas 

for all motors, DISTRICT SALES OFFICES 
Bearing-temperature and case-tem- | 912 Republic National Bank Building, Dalles, Texas 

perature protection were not used on Houston, Texas |  Midlond,Texes | Tulsa, Oklahoma 
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the pumps. Consideration was given to 
these devices but the design of the 
pumps, which were installed in 1929, 
made installation of such devices diffi- 
cult, if not impossible. Vibration de- 
tectors were installed and have proven 
to be very sensitive to abnormal vi- 
bration. It is expected that these de- 
vices will serve adequately as bearing 
protection. 

The lube-oil level, flow and tem- 
perature protection refer to the lube 
system for the Kingsbury thrust bear- 
ing incorporated in the pump. 

The control-valve differential-pres- 
sure protection shuts down the sta- 
tion if the differential across the valve 





/between a first class 


one is simply this 


exceeds a predetermined valve. This 
provides an economical method of 
preventing excessive throttling to 
maintain suction pressure. If a bad 
line break occurs either upstream or 
downstream of the station, the con- 
trol valve will throttle excessively to 
maintain suction pressure and con- 
sequently shut down the station. 


Suction-Discharge Pressure Control 
Variation in throughputs and crude 
gravities dictated the installation of 
automatic suction-discharge pressure 
controls. Before unattended operation, 
pressure conditions were maintained 
by manually pinching a gate valve on 


AY os 


the 


PREA 


s the thing. | 





job and a mediocre\ 
the spread between \_ 


close attention to details and a slip-shod 


operation. 


Sheehan Spreads ar 


e famous for their 


close attention to details as well as friendly 


relations with property owners 


first estimate to final 


From the 


clean-up, Sheehan’‘s 


careful planning and efficient operation 


is aimed at making sure your job is a job 


well done. 


Sheehan SPREADS... 
the mark of quality in 
pipeline construction 





SHEEHAN 


BANK OF TULSA BUILDING 


NATIONAL 


TULSA, 





OKLAHOMA 


the downstream side of the station. 
Consideration was given to both pneu- 
matic and electronic control systems. 

Pneumatic control was rejected on 
the basis of expected difficulties with 
an unattended air-compression and 
drying system. It is believed that the 
cost of the electronic control system 
and electrohydraulic actuator installed 
was less than the cost of a complete 
pneumatic system. 

The control loops consist of minia- 
ture, 0.5-5 ma. d.c. electronic instru- 
ments positioning 8-in. 600 psi. 
double-ported control valves through 
jet-pipe electrohydraulic topworks. 
The controller incorporates propor- 
tional and reset modes. 

To provide control-system  sensi- 
tivity, the suction-pressure transmitter 


| was selected with a 0.5-psi. range. 
| These devices are frequently sub- 


jected to pressures of approximately 
500 psi. and an overrange protective 


| device was used without much suc- 


cess. Tests of several overrange de- 
vices did not provide a satisfactory 


| solution. 


The standard pressure transmitter 


| was abandoned in favor of a bellows- 
| type differential pressure transmitter 


with a 0-50-psi. range. The high-pres- 
sure side was connected to the pres- 


| sure source and the low-pressure side 


was vented to atmosphere. This pro- 
vided a low operating range with de- 
pendable overrange protection to 1.- 
000 psi. 

To prevent overloading the valve 
operator, a specially designed non- 


| seating double-ported inner valve is 


used in the control valve. This design 


| contributed to a very flat valve char- 


acteristic curve near the open posi- 
tion. 
Pump Modifications 
The main-line pumps were original- 
ly fitted with conventional shaft pack- 


ing. This was replaced with balanced 
mechanical seals. The rotating seal 


| faces are stellited stainless steel against 
| stationary graphite faces. Our expe- 


rience with service life of the graphite 
faces has been good; however, they 
tend to fail without warning. As re- 


| placements are required, leaded bronze 


| faces are being substituted for the 
| graphite. 
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In the field or offshore... specify 


PRECISE POWER — the 


guaranteed ability of preci- 


md > 4 =) Oj h—] = te) i as 
by American MARC 


sion built American MARC 
power equipment to continu- 
ously deliver an unwavering 


flow of maximum rated 
power at lowest operating 
costs. You get exclusive PRE- 
CISE POWER design in all 
American MARC products, 


including: 


New, higher-rated Diesel and Natural Gas engines, 10 to 20 HP, 
air and water cooled. PRECISE POWER design holds engine RPM 
to 3% maximum variation; generators and generator sets ranging 
from 4% to 100 KW, AC and DC, 400 and 60 cycle, in permanent 
magnet, conventional wound and static excited types. PRECISE 
POWER controls voltage and frequency regulation to values of less 
than % of 1% in most models. 

The GAC-2, American MARC’s brand new 15 HP air-cooled natu- 
ral gas engine is perfect for your shallow well pumping and liquid 
transfer applications...just as all American MARC products are 
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OPERATING COSTS GO DOWN! 


On the job laundry saves 
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efficiency. 
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© Offshore drilling rigs 
© Construction Comps 
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© Field Camps 
© Anywhere laundry must be 

done efficiently, 

economically 
Washette is completely flexible, fits 
voried and complex laundry condi- 
tions, easy to use, simplified con- 
trols. If you have a special laundry 
problem, write us—NO OBLIGATION. 

AVAILABLE IN AC-DC 
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PARAFFIN 


PROBLEMS? 


Controls Paraffin 
From FORMATION to REFINERY 


BRAKESOL, an exclusive paraffin treating chemical, has been 
successfully solving the paraffin problem in the oil industry 
for years. 
BRAKESOL eliminates any drop-out or accumulation of paraf- 
fin on the formation, tubing, flow lines or tank bottoms. 
BRAKESOL is safe to handle and will not harm your equip- 
ment. Let BRAKESOL eliminate your para‘fin problems NOW! 
FOR SERVICE . . . Contact your Supply Store or 
nearby BrakeSol Treating Engirieer. 


INC. 
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HUMBLE LINE runs 
from Irving terminal 
to Love Field, Dallas. 
Fig. 1. 


METERING terminal! 
has separate prover 
tanks for avgas and 
jet fuel. 





How Love Field gets fuel by pipeline 


@ Jet-age fuel requirements will result in many more municipal air- 
ports being connected by pipeline. Experience of Humble indicates 
that the basic design of this system is sound and it may very well serve 
as a pattern for similar future installations for the company. 


FIRST DELIVERY of aviation gaso- 
line by pipeline was made to Love 
Field at Dallas on May 21, 1959. With 
the completion of a dual 4-in. system, 
Humble Pipe Line Co. made its first 
products pipeline extension to an air- 
port and Love Field became the third 
municipal airport in the United States 
with a pipeline connection 

The fueling system at Love Field 
is owned and operated by Allied Avia- 
tion Fueling Co. of Dallas, Inc. Allied 
serves as an agent for the airlines but 
does not contract for their fuel re- 
quirements. 

Allied’s central underground stor- 
age and fuel-receiving facilities are lo- 
cated on a tract in the southwest por- 
tion of Love Field. Humble’s meter- 
ing terminal is also located here, and 


158 


pipeline connection is made to seven 
of the twelve 50,000-gal. storage 
tanks. The remaining tanks are used 
to receive products delivered by truck 
from suppliers other than Humble. 

Allied’s continuously pressured un- 
derground-piping system links the stor- 
age area to conveniently located fuel- 
ing hydrants. 

Measurement of fuel delivered to 
planes is made with positive-displace- 
ment meters. Meters and filters are 
mounted on trucks and connection 
from hydrant to plane is made with 
flexible hose. A fall in pressure oc- 
casioned by opening a hydrant auto- 
matically starts the required pump. 
Pumps and filter-separators are lo- 
cated near the underground-storage 
tanks, 


BY D. D. COMPTON AND H. E. BAHR 
Humble Pipe Line Co., Houston 


Humble’s Products Pipeline System 

The aviation gasolines and jet fuel 
delivered by Humble to Love Field 
are manufactured at Humble Oil & 
Refining Co.’s Baytown refinery. A 
276-mile closed-system products pipe- 
line, constructed in 1946, connects the 
refinery to marketing terminals serv- 
ing the Houston, Hearne, Waco, Fort 
Worth, and Dallas areas. 

One end of this line is Humble 
Pipe Line’s Irving terminal. This ter- 
minal is located in the northeast por- 
tion of Irving, Tex., and fronts on 
U. S. Highway 183, connecting Dallas 
and Fort Worth. Positive-displacement 
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ANOTHER NEW BEST FOR THE OIL FIELD 
i) 


Treating every important aspect 
of HIGH PRESSURE effects in 


chemical processes and systems 


Here is an authoritative treatment covering the entire field 
of high pressure technology, from process reactions and 
essential theory to equipment design and industrial and 
laboratory applications. 


HIGH PRESSURE TECHNOLOGY 


By EDWARD W. COMINGS, Purdue University 
548 pages, 312 illustrations, $12.50 


H® is a reliable and thorough guide for chemical | 
engineers and others who work with systems subjected | 
tto elevated pressures, giving a sound 
working knowledge of the special con- 
cepts, methods, and designs necessary 
to handle these systems. 

It supplies important information 
on metals used in high pressure equip- 
ment ... safety practices. . measur- | 
ing apparatus . . . stresses and strains 

. effects of pressure on gases and | 
liquids, chemical equilibrium, and 
chemical engineering operations . . . | 
and many more. 

Order now from 
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BY CATERPILLAR 


Although horsepower ratings for Caterpillar G375 
and G397 Natural Gas Oilfield Engines are up, the 
purchase price remains the same. Along with more 
for the same money, you get all the 
Caterpillar features—like low-tension ignition sys- 
tem. Safe and dependable, this system provides a 
hotter, more positive spark in the cylinders of all 
Cat Natural Gas Engines. 


You can choose between two con pression ratios. 


traditional 


Rating for the G375 Natural Gas Engines, for continuous 
operation at 1300 RPM, without fan, now is 275 HP for 7.5:1 
compression ratio. With the 10:1! ratio, it is 310 HP. New 
ratings for the G375 Natural Gas Electric Set with 10:1 com- 
pression ratio engine are 175 KW without fan, 160 KW with fan. 


CATERPILLAR 
Engine Division, Caterpillar Tractor Co., Peoria, Illinois, U.S. A. 
Caterpiliar and Cat are Registe Trademarks of Caterpiliar Tractor Co 


New Horsepower Curves for 10:1 CR 


Caterpillar Natural Gas Engines G375 


Higher horsepower ratings 
provide greater efficiency 
for oil men at no increase 
in cost 


For operation on butane, propane or field gases, there 
is the 7.5:1 compression ratio. The 10:1 ratio—high- 
est in the industry —is for operation with any methane- 
type gas. Of course, you can convert both engines to 
diesel from gas or vice versa simply by changing pis- 
tons and fuel systems. See your Caterpillar Dealer fo: 
complete new specifications—and to learn how they 
benefit your operation. Also, remember to specify 
Caterpillar for your oilfield equipment. 
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New ratings for the G397 Natural Gas Engines operating 
continuously at 1300 RPM without fan are 415 HP with 7.5:1 
compression ratio and 470 HP with 10:1 ratio. New output 
for G397 Natural Gas Electric Set, with 10:1 compression is 
275 KW without fan or 250 KW with fan. 


G397 





meters are used for the custody-trans- 
fer measurement of products delivered 
to tankage of Humble Oil’s adjoining 
North Texas marketing terminal. 
Three types of automotive motor fuel, 
two types of aviation gasoline, and 
two types of jet fuel are currently 
transported through the Baytown- 
Irving products pipeline. 

The new extension consists of dual 
4-in. pipelines, each 5.64 miles in 
length, from Irving terminal to Allied’s 
receiving terminal. Jet fuel is deliv- 
ered through one line and two grades 
of aviation gasolines are delivered 
through the other. Positive-displace- 
ment meters are used for custody- 
transfer measurement at both ends of 
the line 


Route of Lines 


Airline distance between Irving ter- 
minal and Love Field is only 4.5 
miles, but the pipeline route, as shown 
in Fig. 1, is 5.64 miles. The added 
length is due to the tortuous route 
through this congested urban area. 
All usable land along the route is 


occupied by two major industrial 
areas. These areas are separated by 
the low, marshy Trinity River bottom. 
The industrial districts are protected 
from flood water and by major levee 
systems on each side of the river. 

At the pipeline crossing a diversion 
channel cuts off a large loop from 
the river and the old river bed serves 
local drainage only. The industrial 
districts are served by a network of 
roads, highways, and railroads. Three 
expressways and two traffic inter- 
changes were under construction along 
and across the right-of-way at the 
time the pipelines were laid. As an 
indication of the number of major 
road crossings involved, 5,270 ft. of 
casing was required. 

Right-of-way acquisition presented 
some unusual and expensive prob- 
lems. Portions of the land traversed 
in the Trinity River area are an ex- 
ample. This land is underlain with a 
bed of good-quality gravel which is 
being mined by the open-pit method. 
It was necessary to purchase the un- 
mined gravel as part of the right-of- 


way consideration. When approxi- 
mately half of the right-of-way had 
been acquired, construction of the 
lines was started. 


Construction of Pipelines 


With the exception of certain spe- 
cialty work, Humble Pipe Line con- 
structed the system with its own 
forces. Contract equipment was used 
when necessary. To be certain that 
nothing was overlooked and to ob- 
tain the best possible construction, 
specifications were written as though 
it were a contract job. The 
was organized as for a trunk-line job, 
with inspector -foremen supervising 
each portion of the work. The welders 
had passed standard API welding tests 
and X-ray inspection was made of 
approximately 60% of the welds. 

Two types of pipe were used in the 
lines: (1) 4-in., 10.79-Ib./ft. API SL 
Grade B seamless, and (2) 4-in., 10.79- 
Ib./ft. API SL Grade B continuous 
weld. 

Approximately 7,000 ft. of new 
seamless pipe was laid from U. S. 


DISCHARGE PUMP AREA at Irving ter- 
minal is pictured at left. Schematic 
layout at Irving is below. Fig. 2. 
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PROBLEM: 


WATER AND DIRT IN PETROLEUM PRODUCTS 


WARNER LEWIS TWO STAGE SEPARATOR / FILTERS 


For Process, Pipeline and Marketing Facilities 
HOW IT WORKS 


 Coalescing-Filtering 

> Hydrocarbon and water enter inlet and pass 
through the coalescer cartridges where solids such 
as dirt, rust and scale are removed and mechanical 
emulsions are broken. Finely dispersed water drop- 
lets gather together into large water droplets and 
fall by gravity into the water-collecting sump. 


> Clean hydrocarbon and any entrained water 
droplets flow to the separator cartridges. This 
chemically-treated media completely blocks the pas- 
sage of water and clean hydrocarbon passes through 
the cartridges to the outlet. 
Two stage design provides positive protection against 
contaminated products not possible in single stage 
designs. 
Replacement cartridges feature high dirt holding 
capacity and low cost replacement. 





Write Process Section, Warner Lewis Com- 
pany, for details. 


Warner 
Lewis 
_ Company 


BOX 3096 © TULSA, OKLAHOMA 


DIVISION OF CORPORATION 
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Highway 77 into Love Field, this 
being the most congested area along 
the route. Here is a combination of 
industrial and residential areas with 
the lines being laid in a city street. 
For the remainder, new continuous- 
weld pipe was used. 

Pipe was shipped to a coating con- 
tractor at Grand Prairie for cleaning 
and yard application of a double coat 
and double wrap in accordance with 
Humble Pipe Line Co.’s specifications. 
The contractor provided storage area 
for the coated pipe so that daily re- 
quirements could be loaded and 
strung 

Due to the congested areas, numer- 
ous road crossings, special construc- 
tion requirements and, at places, skips 
due to right-of-way difficulties, the 
lines were laid in short sections. The 
spread from stringing to backfilling 
was very narrow. 

[wo strings of pipe were welded 
up on the previously prepared right- 

prior to the ditching opera- 
A visual inspection was made 


ot-wa\ 


tion 


of each weld. In addition, a radio- 
graphic inspection was made of se- 
lected welds. The radiographic inspec- 


tion was made on all welds in roads 
or city streets, all welds in Trinity 
River bottom, all welds in levee and 
in water crossings, and spot check of 
remaining welds. 

To assure uniform cross-section, all 
angles of 30° or greater were made 
by welding in 8-ft.-radius pipe bends. 
Field joints were wrapped using a 
PVC tape applied over an adhesive 
primer. 

Minimum cover over the lines was 
specified to be 24 in. However, due 
to the many special deep-ditch re- 
quirements, the average pipe cover is 
37 in. A 28-in.-wide ditch was cut 
with a wheel ditcher that pulled a 
special shoe to provide a flat bot- 
tom. At places where a deeper or 
wider trench was needed, backhoes 
were used for excavation. 

Lines were lowered into the com- 
mon ditch, holding as near as possible 
to a minimum separation of 18 in. 
Where the lines crossed major roads 
or highways, the spacing was increased 
so the lines could be inserted in pre- 
viously installed individual 10-in. cas- 
ings. There are 14 cased road and 
railroad crossings. The longest cross- 
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ing is 522 ft. across Interstate High- 
way 35-E. 

Some twenty-eight 32-lb. mag- 
nesium anodes with packaged backfill 
were used to provide cathodic protec- 
tion. These were installed in five 
groups during construction of the 
line. Numerous test points were also 
installed. 

The lines were tested for freedom 
from obstructions and out-of-round- 
ness by driving an air - propelled 
scraper, equipped with a steel gaging 
plate, through sections of the line as 
work progressed. This was followed 
by a pneumatic test, and through 
areas of special construction, a 1,200- 
psi. hydrostatic test. The completed 
line was given a 24-hour, 1,300-psi. 
hydrostatic test. 


Internal Coating 


Since inhibitors are not permitted 
in aviation gasoline and because it is 


SCHEMATIC LAYOUT of Love 
avgas system. Fig. 3. 


Field 
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WHEN BACKFILLING IS NOT PERFECT, 


due to poor compacting or the inclusion of 
clods, rocks, or other obstructions, 


DURIRON ANODES 
OUT-PERFORM ALL OTHERS 





an 
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Dei bd 
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Duriron anodes have a dense, homogeneous, metallic 
structure. They provide uniform current discharge 
with low consumption rates. Over five years of field 
and laboratory test data have proved that for the Sisk ceciihanin: deihadtal nit icine: Winchien tale 
protection of underground structures, in every case use in ground beds, fresh water, salt water 
Duriron will perform just as wel! as graphite, and in and duct applications, ask for 
the really tough cases, Duriron performs better. Durco Bulletin DA/6. 


THE DURIRON COMPANY, INC., DAYTON, OHIO 


BRANCH OFFICES: Baltimore, Boston, Buffalo, Chicago, Cleveland, Dayton, Detroit, Houston. Knoxville. Los Angeles. New York, Pensacola, Philadelphia, Pittsburgh, and St. Louis 





vitally important that all products de- 
livered be as clean as possible, de- 
cision was made to internally coat 
both lines. Contract was awarded to 
clean the lines and coat them in place 
with Humble’s epoxy pipeline coat- 
ing, Red 665. This material had been 
under test for 6 months in product 
service and had proved to be entirely 
satisfactory. 

Metal surface preparation was by 
a combination of mechanical and 
chemical means. Approximately 420 
gal. of coating material were used to 
obtain a 5-mil.-thick coating. Cold, 
wet weather made this operation con- 
siderably more difficult than normal. 


Irving Terminal Facilities 


[he equipment at Irving terminal 
is arranged to form two similar but 
separate systems. Fig. 2 shows sche- 
matically the layout of one system. 

Humble’s pumping equipment con- 
sists of three booster pumps and two 
discharge pumps. 

The tank-farm booster units are 
vertical centrifugal pumps driven by 
3-hp. 1,750-r.p.m., explosionproof 
electric motors. To allow reverse flow 
when calibrating marketing depart- 
ment’s meters, three-way check valves 
were installed at booster tie-ins. The 
boosters are connected in parallel 
with marketing department's high- 
head loading-rack pumps. The two 
pumps are electrically interlocked so 
that the booster is energized only if 
a delivery is being made to Love Field 
and the related marketing pump is 
not operating. Pressure-reducing valves 
limit meter inlet pressure to 8 psi. 
when marketing’s pump is being used. 

The 4-in. lines, laid by Humble, 
extend from marketing department's 
loading-rack lines to the product-selec- 
tion valves. The jet-fuel line ties in 
downstream of a filter-separator that 
provides S- filtration of solids and 
99% knockout of entrained water. 
The two aviation-gasoline lines tie in 
downstream of future filter locations. 

The product-selection valves are in- 
stalled at the property-line fence as 
shown in Fig. 2. Here, the two avia- 
tion-gasoline lines from separate tank- 
age are manifolded to the single 4-in. 
line, extending to the aviation-gaso- 
line meter. Like valving is installed 
in the jet-fuel delivery line and pro- 
vision is made for future connection 
of a second jet-fuel line. 

Correct tank-farm lineup is assured 
by the installation of explosionproof 
limit switches on each aviation-gaso- 
line manifold valve. These are used 
as interlocks in the electrical control 
scheme. The aviation - gasoline dis- 
charge pump cannot be started unless 
selected-product valve is fully open 
and alternate-product valve is fully 
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closed. Anticipating the future han- 
dling of a second grade of jet fuel, 
a similar installation was made on the 
jet-fuel valve. 

Two 2%-in. positive - displacement 
meters, one for each system, are in- 
stalled for custody-transfer measure- 
ment of products withdrawn from 
marketing department's tankage. Me- 
ters are rated for a maximum flow 
of 240 g.p.m. and a working pressure 
of 230 psi. Each meter is equipped 
with: (1) temperature compensator, 
(2) “C” transmitter switch, (3) large 
numeral barrel counter-ticket printer 
combination. Four-inch strainers with 
24 by 100-mesh monel screen protect 
the meters against migrant foreign 


material. During calibration, a 3-in. 
flexible hose connects the meter to a 
“a tank. 

The di ge pumping units, one 
for each system, are multiple-stage 
centrifugal pumps driven by 

15-hp. 1,750-r.p.m. explosi 
electric motors. The pegaery, 
operating at 105 psi., ivers 
pi Batre 5,150 bbl. per day, 
while the jet-fuel , operating 
at 125 psi., delivers 4,750 bbl. per day. 
Mounted on control racks, located 
near the discharge pumps, are the 
push-button stations for local start 
and stop of the pumping equi t 

together with suction and disc 
pressure switches for each system. 
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dependable pipe wrap products from 


Midwestern 


Adequate protection of pipelines is a necessity 
if the operator is to realize the maximum in long, 
trouble-free life. Midwestern Pipe Line Products 
Company offers its customers a full line of pipe 
wraps and coatings backed by 13 years’ experi- 
ence in the pipeline supply industry. 


Midwestern’s carefully selected line includes 
KEYSTONE Asbestos Pipe Line Felt... KERMAC 
Outerwrap . .. COROMAT Underground Pipe Wrap 

. » KAPCO Rock Shield . . . PERMACEL Tapes 

. “GLASFAB” and SPEEDWRAP Pipe Wraps and 
SPEEDKOTE Pipe Coating. 


Midwestern also distributes Magnesium and 
Graphite Anodes, Rectifiers, Pipe Cutting and 
Beveling Machines, Casing Seals and Insulators, 
Pipeline Pigs, Line-Up Clamps, Belts, Tongs and 
other accessory equipment. 


Call the Midwestern Man in your area the next 
time you want to discuss pipe protection problems. 


“MIDWESTERN 


PIPE LINE PRODUCTS CO. 


4645 Southwest Blvd. Tulse, Okla. HI 6-6144 
Cable Address: Mid Pipe 





KERMAC 


COROMAT 


PeRmacet 


GLASFAB ww 


SPEEDKOTE 
SPEEDWRAP 


branch offices 

¢ Houston, Tex. 

* Atlanta, Ga. 

¢ Mt. Prospect, Ill. 

* Pittsburgh, Pa. 

* Oklahoma City, Okla. 

* Des Moines, la 

* New York, N.Y. (export) 
¢ Caracas, Venezuela 











Upsweep “sphere” entries are in- 
stalled on each system. Here, liquid- 
inflated rubber spheres can be in- 
serted in the lines and their depar- 


| ture indirectly observed by means of 


mechanical signals. At Allied’s termi- 
nal, similar facilities are installed to 
observe the arrival of the spheres and 
to remove them from the lines. In the 
aviation-gasoline system, the spheres 
are used to separate the batches of 
100/130 octane and 115/145 octane 
aviation gasolines. In the jet-fuel sys- 
tem, spheres are run periodically to 
sweep the line. 

A 10-point annunciator panel, lo- 
cated in the office, provides visual 


| and audible indication when the pump- 


ing equipment of either system stops 
as a result of abnormal suction or 
discharge pressure. Also located in the 


| office is a remote meter-reading panel. 


Each meter at Irving and at Love 
Field is equipped to transmit one elec- 
trical impulse per barrel of through- 
put. The impulses actuate electric-op- 
erated counters which show through- 
put for each meter. 

The counters for each system are 
arranged on the panel so that the 
companion meter at Love Field regis- 


| ters directly above the Irving meter. 


These same impulses actuate an add- 
subtract counter. A “difference” count 
of 5 is set on the add-subtract counter 
each morning. If, during a 24-hour 
period, Love Field receives five fewer 
barrels than Irving pumps, the add- 
subtract counter closes its contacts to 
energize a point on the annunciator. 
The visual and audible alarm identifies 
which system is short. 


Metering Terminal 


Humble’s metering terminal is in- 
stalled on a leased tract of approxi- 
mately 0.1 acre in the west corner 
of Allied’s Love Field terminal. Equip- 
ment is installed to form two similar 
but separate systems. Fig. 3 schemati- 
cally depicts the arrangement of one 
system. 

To assure delivery of clean prod- 
ucts, vertical filter-separators are in- 
stalled in each system. These filter- 
separators are rated at 250 g.p.m. and 
provide 5-p filtration of solids and 
99% knockout of entrained water. 

Two positive - displacement meters 
are installed in each system, although 
only one meter at a time is used. The 
meters are identical to those installed 
at Irving. 

A dual-purpose back-pressure regu- 
lator, equipped with a solenoid pilot 
for automatic operation, is installed 
downstream of each meter. To keep 
the lines packed, 21-psi. back pressure 
is held on the aviation-gasoline sys- 
tem and 25-psi. back pressure is held 


| on the jet-fuel system. Back pressure 
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on the gasoline line, in conjunction 
with the rubber spheres, permits shut- 
down of the line during a displace- 
ment without appreciable mixing. The 
back-pressure valve can also act as a 
block valve. An electrical circuit is 
opened when impulses from the meter 
reach the count set on a local pre- 
determine counter. This deenergizes 
the solenoid pilot allowing the back- 
pressure valve to close, stopping all 
flow through the valve. 

Because no mixture of an aviation 
gasoline and jet fuel is permissible, 
separate 500-gal. atmospheric calibra- 
tion tanks are provided. A 2-in. pump 
powered by %-hp. canned rotor motor 
is used to pump out the calibration 
tanks 

Products are delivered to Allied’s 
underground tanks through three 4-in. 
lines. Allied’s tankage reserved for 
pipeline delivery is allocated as fol- 
lows: three tanks for 100/130 avia- 
tion gasoline, two tanks for 115/145 
aviation gasoline, and two tanks for 
kerosine-type jet fuel. Connections be- 
tween product headers and tanks are 
made through 4-in. nonlubricated ball 
valves and float-pilot actuated 3-in. 
diaphragm valves. 

The diaphragm valves are used for 
high tank - level emergency shutoff. 
The float pilot causes modulated 
closure of its associated valve as the 
liquid approaches maximum-fill level. 

Safety was e@ prime consideration 
in the design of this system. Since in 
all cases, stoppage of flow is the 
safest operation at the airport termi- 
nal, this design provides for shut down 
of the system under emergency or 
normal operations and by both manual 
and automatic means. 

These shutdown safeguards at Love 
Field are: (1) by closing a block valve 
on the system (normally this is done 
at the incoming trap when a sphere 
is received but any valve may be 
closed to quickly shutoff the stream), 
(2) the actual delivery desired may 
be set on the predetermine counter 
ind the back-pressure valve will close 
automatically upon completion of the 
delivery, and (3) the high tank-level 
emergency shutoff will prevent over- 
filling a tank and will shut down the 
system when the last tank is filled. 

Initially, because of inexperience 
with this type of operation and cer- 
tain internal accounting requirements 
of the companies involved, a large 
number of small deliveries were made. 
This resulted in an excessive number 
of delivery tickets. This situation has 
materially improved and still further 
improvements are being studied. 

Experience indicates that the basic 
design of the system is sound and it 
may very well serve as a pattern for 
similar future installations. 
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all-purpose body for B-ton trucks 


Leland’s “Junior Packaged Unit” offers truckers 
three big advantages: 


¢ lower operating cost 
e less maintenance expense 
e lower insurance rates 


The new Leland “Junior Packaged Unit” is designed specifically 
for use on jobs which are too heavy to handle by hand and too light 
to handle economically with 14%2-Ton and 2-Ton trucks. The new body 
incorporates all features of Leland’s larger “Packaged Unit” including: 


ROLLING TAIL PIPE of 4%” O.D. schedule 80 seamless pipe 
GIN POLES of 2%” O.D. heavy wall seamless pipe 

HEADACHE RACK of 142” and 2” heavy duty pipe 

CENTER MATCHED hardwood floor with rear deck plate 


Winch mounting brackets, body mounting brackets, clearance lights, 
reflectors and a tool box are standard equipment on the “Junior” unit. 

Leland also offers trucking operators the larger “Packaged Unit”, 
a fifth wheel body, single axle and tandem pole trailers and single 
axle and tandem self-loading floats. Check with Leland for trucking 
equipment to cut your operating costs . . . increase your overall profits. 


Call Leland for fast parts delivery and service on truck and con- 
struction equipment. Parts and service are available on such leading 
lines as Thew-Lorain .. . Gardner-Denver .. . C-M-C .. . Blaw Knox 
.. . Cedarapids . . . Cleveland Trenchers . . . Tulsa Winches. 


Chant! _ 


FQUIPMENT COMPANY 
Oklahoma City e TULSA e Longview, Texas 








ngineering Progress Report 


FROM UNION CARBIDE CHEMICALS COMPANY 


Ethylene Glycol Scores High As Hydrate Inhibitor 


In refrigeration-type gasoline recovery 
plants, the most widely used hydrate 
point depressant is diethylene glycol. 
But, ethylene glycol may offer certain 
advantages as a replacement in your 
plant, for example .. . 
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HYDRATE INHIBITION 
While both ethylene and diet! 
glycol give good hydrate inhibition, wit! 
hydrate point depressions generally in 
the range of 60° to 80°F.. 


that ethylene glycol may give a greater 


reports indi ite 


depression in those cases needir el 


low separation temperature- 


EASE OF SEPARATION 


Ethylene glycol-water solutior 


easier to separate alt very low te mperatures 
than diethylene glycol-water solutions. 

[his advantage is illustrated in the 
graph below. At O°F. the viscosity of a 50 
per cent ethylene glycol solution is 20 
centipoises, or half the viscosity of the 
diethylene glycol solution. 

An even more marked difference is 
shown at lower temperatures... at 10°C. 
i 75 per cent ethylene glycol solution has 
a 300 centipoises viscosit is compared 


with 1000 to 2000 for a » per cent 


diethvlene glycol solutior 
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Ethvlene glycol costs l*4é a pound less 
than diethylene glycol which means a 


possible tank car savings of $1,300. 


UNION CARBIDE CHEMICALS COMPANY, Rm. 328, Dept. G, 30 E. 42nd St. New York 17, N.Y. 


Please Send Me 


Bil Technical data report—‘‘The Glycols as Hydrate Point Depressants in Natural Gas Systems 


By 24-page Gas Sweetening Bibliography 


[| Please have a Carside Technical Representative call 


POSITION 


VAPORIZATION 


Although ethylene glycol vaporization 
losses are greater than diethylene glycol’s, 
the difference is insignificant below 30°F., 


if separator pressure is 750 PSI or higher. 


SOLUBILITY 

At separation temperatures of 60°F., 
glycol losses due to solubility should be 
in the range of 10 to 50 ppm when 50 to 
75 per cent ethylene glycol solutions are 
used; and 20 to 100 ppm with equal 


strength diethylene glycol. 


The higher volatility of ethylene glycol 
must be taken into consideration in 
regeneration equipment design and opera- 
tion; but ethylene glycol may offer advan- 
tages in certain systems. Your CARBIDE 
Technical Representative can show you 
data on the pros and cons of ethylene or 
diethylene glycol hydrate inhibition in 
your system. 

For a copy of a new report, “The 
Glycols as Hydrate Point Depressants in 
Natural Gas Systems” and a comprehen- 
sive bibliography of all the major articles 
published on gas sweetening and dehydra 


tion in the last 25 years, use the coupon. 


Lion CARBIDE is @ registered trade mark of 


Union Carbide Corporation. 
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Underbead cracking, bane 
of welders installing branch 
connections on a pipeline, 
under pressure, is being suc- 
cessfully combated by Co- 
lumbia Gas. Its method: 


Low-hydrogen 


electrodes 
and special 
joints for 
hot taps 


THE POLICY for installing branch 
connections on a pipeline under pres- 
sure (hot tap) varies considerably. 
Some companies refuse to make any 
hot taps; others make only small con- 
nections on large-diameter pipelines; 
some companies reduce the pressure 
at the time of the fabrication of the 
hot tap; some companies determine 
the wall thickness of the carrier pipe 
at the location where the hot tap is 
to be made with ultrasonic testing 
equipment. 

Probably the chief concern in all 
of these policies is that the welder 
will burn through the carrier pipe. 
However, there is another considera- 
tion which must be kept in mind when 
making hot taps, and that is under- 
bead cracking. This phenomenon is 
associated with entrapment of hydro- 
gen in the weld deposit. An under- 
bead crack typical of those found 
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UNDERBEAD CRACKING from bead on plate representative of fillet weld. Fig. 1. 


BY ROBERT S. RYAN AND 
ROBERT R. WRIGHT 
Engineers, Columbia Gas System 
Service Corp. 
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(b) Cross-section at crotch 
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(d) Joint design at crotch 
for E-6010 electrodes 
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(f) Joint design at crotch for 
low-hydrogen electrodes 


(c) Joint design at apron 
for E-6010 electrodes 


(e) Joint design at apron for 
low-hydrogen electrodes 











JOINT DESIGN for hot taps with standard and low-hydrogen electrodes. 
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FILLET-WELD cross-section with standard E 6010 electrode. 


Fig. 3 


in hot taps is shown in Fig. 1. Also 
shown in Fig. | is a crack that propa- 
gates through the wall thickness, 
which is an even more detrimental 
defect. 

Primary purpose of this article is 
to present the basic factors associated 
with underbead cracking and to de- 
scribe a welding procedure developed 
for use in the Columbia Gas System. 
Essentially, this procedure utilizes a 
special joint design and low-hydro- 
gen electrodes for all grades of API 
SLX pipe. The conventional method 
for making hot taps with standard 
E-6010 electrodes is still quite ade- 
quate for API 5L grades of pipe. The 
conventional method is also included 
in the article in order to compare it 
with the new welding procedure. 


Basis for Concern 


The susceptibility of high-strength 
pipe materials to underbead crack- 
ing is related to the heating cycle of 
the weld deposit. Since high-strength 
materials are obtained chiefly through 


increased carbon and manganese, 
there is a tendency to form martensite 
in the heat-affected zone. The mar- 
tensitic structure is very hard, brittle, 
and notch sensitive, which is con- 
ducive to underbead cracking. 
Another well-known aspect of un- 
derbead cracking is the presence of 
hydrogen in the weld bead. Some 
years ago it was found that the prin- 
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Ryan is 
Columbia Gas 
Service Corp. He received a de- 


gree in welding engineering from 


FILLET-WELD 
Fig. 4. 


cipal cause of many of our welding 
difficulties was the presence of large 
quantities of hydrogen in the weld 
metal and heat-affected zone. Hydro- 
gen is a residual element in steel that 
is atways detrimental because it re- 
duces ductility without decreasing 
strength, causes underbead cracking, 
and produces delayed fracture at 
stresses far below the normally an- 
ticipated level of failure. 

Hydrogen enters the weld deposit 
during the welding operation from the 
moisture in the electrode coating or 
from the atmosphere when there is 
not adequate shielding of the weld de- 
When the weld deposit is 
quenched very rapidly, the hydrogen 
remains in the weld deposit and sub- 
sequently diffuses into the heat-af- 
fected zone. The presence of hydro- 
gen is further complicated by the very 
brittle martensitic structure basically 
associated with the API 5LX grades 
of pipe 

Preheat, which has been used very 
effectively in many applications, re- 
tards the cooling rate, thereby allow- 
ing sufficient time for the hydrogen 
to diffuse out of the weld deposit and 
heat-affected zone. This delayed cool- 
also eliminates the forma- 
tion of martensite. 


posit 


ing rate 


Fillet welds susceptible . . . Fillet welds 
which are representative of a weld- 
bead deposit on a plate, are also sus- 


istered professional 
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System sional societies. 

Robert R. 


senior engineer, 
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Indiana. 
several 


Wright 
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with low-hydrogen electrode. 


ceptible to underbead cracking, as 
shown in Fig. 1. However, fillet welds 
are normally not quite as susceptible 
to underbead cracking as butt welds. 
Underbead cracking is most predom- 
inant in conjunction with the stringer 
bead of butt welds. Since the stringer 
bead is small in relation to the large 
mass of base metal, a very rapid 
quenching effect takes place. 

In a fillet weld, it is possible to 
make a larger deposit in the first pass 
which in turn retards the cooling rate. 
Therefore, this also reduces the sus- 
ceptibility of underbead cracking in 
fillet welds. Unfortunately, however, 
underbead cracking does occur in fil- 
let welds, as shown in Fig. 1. 

Research effort has been primarily 
directed toward reduction of under- 
bead cracking in butt welds because 
of the very large proportion of butt 
welds in comparison with the rela- 
tively small number of fillet welds. It 
is readily apparent that preheat could 
be used quite advantageously for re- 
ducing the incidence of underbead 
cracking. While preheat can be used 
very effectively in many applications, 
there are a number of applications 
where preheat is not practical or feasi- 
ble, such as a hot tap. 

The flow of cool gas in a pipeline 
almost instantaneously removes any 
heat in the area around the fabrica- 
tion for the hot tap. Therefore, one 
method that has been successful is to 
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Ohio State University in 1947 and 
later worked for 
Harvester and Batelle Memorial 
Institute before joining Colum- 
bia. He is a member of numerous 
AGA and ASA committees on 
awelding and piping and is a reg- 


International 


System Service Corp. Before join- 
ing Columbia he was assistant to 
the chief welding engineer for 
Chicago Bridge & Iron Co. He is a 
member of the American Welding 
Society and a registered profes- 
sional engineer in Ohio. 
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on 122-mile 30’ line 


Cleveland 190 backfilled 


7,000-8,000 cu. yds. per day 


On a Mannix Co. spread moving ahead 12,000 
to 15,000 feet daily on a 122-mile 30-inch 
feeder for Alberta Gas Trunk Lines, Ltd.,a 
single Cleveland 190 backfiller—moving 7,000 
to 8,000 cubic yards per day—backfilled the 
entire job except for odd sections such as 


tie-ins and crossings. 


Filling and traveling simultaneously and con- 


tinuously, the one-man-operated 190 was 





singled out by a Mannix engineer as ‘“‘one of 


the slickest machines on the spread.” 


Cleveland 17, Ohio 
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The Original Vertical Pipe Bending Machine 
Still Leads The Way . . . And Here’s Why! 


SPEED — Already the fastest bending machine, the CRC bender is now faster than ever with 
a new reversing clutch for equal speed forward and reverse in all four forward gears. You touch 
only one lever to raise and lower the pipe. A new torque converter gives a smoother power flow 
and more speed without shifting transmission 


SMOOTH, WRINKLE-FREE BENDS — Plenty of power on hand to pull smooth, non-wrinkling 
bends in the strongest pipe made. Flattening or egging of pipe walls held to absolute minimum. 


NEW, NARROW WIDTH—CRC Model “B” bending machines are now under eight feet 
wide in the 20”, 30”, and 36” sizes for direct truck transporting to your job site. Tracks or rubber 
tires optional on all machines. 


LOWEST MAINTENANCE — The mechanical, cable-operated vertical pipe bender stands alone 
as the most economical, trouble-free bending machine in use . . . no costly shut-downs due to parts 
failure, and no expensive mechanisms to replace. 


Depend on CRC bending speed, accuracy, and ruggedness to get your job done om time day after day. 
Protect your investment with the pioneer of pipe benders, the CRC Vertical Pipe Bending Machine. 


“SERVING PIPELINERS SINCE 1933” 


CRUTCHER - ROLFS -CUMMINGS, INC. 


Home Office: Houston, Texas, Box 2073, UNderwood 4-6391 





Branch Office: Farmington, N. M., Box 1207, DAvis 5-5523 
Export Office: International Oil Equipment Co., 30 Rockefeller Plaza, New York, N. Y., COlumbus 5-6250 
In Canada: Canadian Equipment Sales & Service Co., Ltd., 7310 99th St., Edmonton, Alberta, Canada 
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use an electrode in which the moisture 


has been removed from the coating. 66 ee 
This is referred to commercially as a HOUST N-BUILT 
low-hydrogen electrode. 


Welding Procedure 


The penetrating characteristics of 
the standard E-6010 electrode makes 
it possible to produce a full-penetra- 
tion weld with a joint design, as shown 
in Figs. 2c) and 2(d). The result- 
ing weld appears as shown in Fig. 3. 
We've learned that it is necessary to 
produce a full-penetration weld of the 
branch pipe for branch connections. 
This joint design has proven quite sat- 
isfactory through the years. Therefore, 
every effort was made to produce an 
equally sound full-penetration weld in 
the API SLX grades of pipe when 
low-hydrogen electrodes became avail- 


able 


eee ee ee 


. 
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Low-hydrogen electrodes . . . The 
characteristics of the low - hydrogen 
electrodes are similar to stainless-steel 
electrodes but, unfortunately, are quite 
different from the old faithful E-6010 
electrodes. Specifically, the low-hy- 
drogen electrodes have greater tend- 
encies for lack of penetration, slag in- 
clusion, and porosity. 

One of the more unusual charac- 
teristics of the low-hydrogen electrode 
is that it is not deep penetrating. 
Therefore, it was necessary to revise 
the joint design, as shown in Figs. 2(e) 
and 2(f). In order to provide for com- 
plete penetration, the bevel of the 
branch pipe must be great enough to 
allow the electrode to extend far 
enough into the joint to maintain a 
short arc. The short are length is 
necessary to eliminate porosity. 

In addition, increasing the angle 
of the bevel on the branch pipe en- 
ables the electrode to reach down to 
the root of the joint. This compen- 
sates for the shallow penetration of 
this electrode as well as maintaining 
a short arc. The bevel found most 


satisfactory i varying ‘from 50° ; ‘ 3 
_ < ; we aie = Ses in the From the Gulf Coast to the Great Lakes, Louisiana 
c | s 7 


crotch section. compressor station or Ohio transmission line, Houston 
Many times, upon striking the are, Contracting builds the best today playing a vital part in 

porosity is encountered during the the growing underground-transportation industry. Uncom- 

short time it takes the welder to promising quality is the cornerstone of Houston's enviable 

stabilize the are and obtain a short reputation in the pipeline construction field. 

arc length. This porosity can be elimi- 

nated by striking the arc ahead of 

the starting point and bringing the 

arc back to the starting point at which 

time the arc is stable and there is a HO U STON CONTRACTING 

short arc length. Welding should then Y 

proceed over the point where the arc : COMPAN 

was struck, thus burning out any 1 aucenet: si Cees 2807 BUFFALO SPEEDWAY 


porosity which might result from the R. P. Gregory HOUSTON 6, TEXAS 


initial arc strike. H. J. Muckley 
Various welding currents were used Geo. A. Peterkin 


during this investigation to determine 
the optimum current. It was found | O'L »+ GAS + PROOUCTS + WATER PIPELINES 
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Foxboro Electronic Control! 


Sinclair Pipe Line Booster Stations 
Run Unattended 
Since 1957 Start-Up 


Two years ago, Sinclair Pipe Line Company added 
four new booster stations to its Cushing-to-Chicago 
crude line. Stations had to run unattended weeks 
on end — routine maintenance had to be kept to a 
bare minimum. 

Foxboro electronic Consotrol* instruments 
proved an excellent solution,” Sinclair engineers 
report. “We eliminated air compressors, dryers, 
valve boosters, and other high-maintenance equip- 
ment. And we gained the faster control of elec- 
tronics—important on a crude line as large as ours.” 

Sinclair's maintenance record shows that Fox- 
boro electronic instruments require practically no 
attention. 

Your operations also may benefit from a spe- 
cially designed Foxboro electronic Consotrol sys- 
tem. There are instruments for every function in the 
control loop — all 100% solid state, for greater 
dependability and least maintenance. Get full 
details by writing for Bulletin 21-10A. The Foxboro 


Company, 609 Neponset Ave., Foxboro, Mass. 
*Reg. U.S. Pat. Off. 


Top Foxboro electronic Consotrol instruments for 
triple auto-selector control of pump suction pressure, 
discharge pressure, and motor load. System also con- 
tinuously records these variables on 30-day strip 
charts. Instruments — checked frequently since Novem- 
ber, 1957 — have required practically no attention. 


Bottom — Foxboro electronic pressure transmitter (left) 
delivers high-level d-c signal to control panel. Shown 
at right is high-limit pressure switch. 


electronic Consotrol instrumentation 








Zé Warren’s High Pressure Screw Pump 
ff Proving its true economy with pumping 
‘| efficiencies of 75% to 85% - on either 

high or relatively low viscosities 


\ 


Warren *8CB Screw Pumps 
handling crude oil at a 
primary pumping 


In_crude line, product line and refinery jobs 
Warren High Pressure Screw Pumps — 


@ devélop continuous flow 


@ican.be direct driven . . 
Gre not necessary 


. speed reduction gears 


@ maintain constant capacity and pressure, even on 
oil containing foreign matter 


@ are suitable for unattended stations. 


WRITE FOR SELECTION NOMOGRAPH #252 


a SS — 
a ee Se 
WARREN PUMPS, INC. 


WARREN, MASSACHUSETTS 











| very difficult to obtain 100% 
| tration. 





| that the filler beads had to be de- 


posited with a slightly higher current 


| than the stringer bead. Also the angle 
| with which the electrode contacted 


the work was varied. More reliable 
results were obtained when the elec- 
trode was kept approximately per- 
pendicular to the direction of travel. 

During this investigation, both the 
uphill and downhill methods of weld- 
ing were examined. With the standard 
E-6010 electrodes the downhill method 
has been found to have a number of 
advantages for pipeline welding. How- 
ever, there is much more slag in- 


| volved with the low-hydrogen elec- 
| trode since it is more fluid than the 


E-6010 type. Therefore, when down- 
hill welding is used with the low- 
hydrogen electrode, the slag runs 
ahead of the arc, thus making it 
pene- 


When welding uphill, the slag runs 


| back away from the arc, thus leaving 


the root of the weld joint readily 


| accessible to the electrode. For this 


reason the uphill method is recom- 


mended. 


Various sequences of depositing the 
weld beads were used. A wide weav- 


| ing action is not recommended be- 


cause porosity often results. It was 


| concluded that the bead method pro- 
| duces a better-quality weld than any 
| other type. The welding groove must 
| be such that the root of the joint is 


accessible to the electrode. There- 
fore, in some cases it is necessary to 
remove high places on various weld 


| beads to obtain this accessibility. 


Cleaning was found to be extreme- 
ly important. Low-hydrogen electrodes 
are not deep-penetrating electrodes. 
For this reason, it is necessary to 
clean each pass very thoroughly be- 
cause any slag or foreign matter will 
be entrapped and will not burn out 
when depositing subsequent passes. 
Large gas pockets were noted to have 
emanated from areas of entrapped 
slag. Therefore, an essential feature 
which should be emphasized repeat- 
edly is that each pass must be thor- 
oughly cleaned of slag before depos- 
iting the next pass. 

The pipe surface of the carrier pipe 
must be clean of rust and scale. It 
was found that pitted pipe caused a 
boiling behavior of the weld puddle 
which increased the incidence of po- 
rosity. 

The Columbia Gas System has a 
policy of periodically qualifying the 
electrodes of various manufacturers. 
In conformance with this policy, a 
number of manufacturers’ electrodes 
conforming with the E-6016, E-7016, 
E-6018, and E-7018 specification 
were tested. Some were more suscep- 


| tible to porosity than others. For this 
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“... pacing the pipeline construction industry 


Hf for more than a quarter century” 
price tower (H-C- PRICE- CO) bartlesville, oklahoma 
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specialization began, the finest craftsmen have 
tamped their work with symbols that attest to the quality 
of their elgele lta te 
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the kraft wrapper of your pipe, assures you that the pipe 
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standard pipeprotection inc. 


; »O SOUTH BRENTWOOD BLVD. ® ST Louis 17. MO 


reason, Columbia maintains an up-to- 
date list of acceptable electrodes. 

Low-hydrogen electrode coatings 
are made from materials low in hy- 
drogen content with the result that 
this unstable low-hydrogen state must 
be maintained by special care. These 
electrodes when exposed to the at- 
mosphere will absorb moisture rather 
rapidly. Particular care is taken by 
the manufacturer in the packaging of 
these electrodes to seal them from the 
atmosphere. Therefore the electrodes 
should be retained in the unbroken 
carton until used. 

Any electrodes exposed to the at- 
mosphere longer than about 4 hours 
should be heated in an oven to about 
200° F. for at least 1 hour to re- 
move the moisture. 

Suitable storage devices for han- 
dling the low-hydrogen electrodes 
have been developed. Small storage 
tubes, made of 4-in. pipe and caps, 
containing silica gel, can be used for 
handling the electrodes in the field. 
A large light bulb in a small box pro- 
vides sufficient heat to eliminate 
moisture from the electrodes. 


Precautions needed . . . In this inves- 
tigation, welds were made with elec- 
trodes that had been dried in an oven 
as well as electrodes that had not been 
dried. Oven-dried electrodes _ per- 
formed slightly better. However, the 
electrodes that had not been dried had 
been stored in the laboratory. 

In the field, electrodes will not be 
stored under such ideal conditions and 
will be much more conducive to ab- 
sorbing moisture. Therefore, it is rec- 
ommended that suitable precautions 
be taken to maintain the low hydro- 
gen content of the electrodes. 

Often electrodes when received 
have small areas of the coating 
chipped off as a result of handling. 
Also, the coating occasionally chips 
from the electrode during welding. 
When these areas reach the arc, they 
cause the arc to be very erratic, thus 
causing and introducing porosity. 
Therefore, these electrodes should be 
discarded. 

If the coating chips off during 
welding, the welding should be stopped 
and the electrode discarded. Certain 
electrodes are more prone to chip- 
ping than others. It was found that 
those electrodes containing iron pow- 
der are more susceptible to chipping 
than the straight low-hydrogen elec- 
trodes. 
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Subsurface Exploration with Giant Ripper 
trenching costs 


Saves 





STOODY HARD-FACING 
INCREASES WEAR LIFE 1200% 


Crossing the heart of one of California’s 
deserts is an 86 mile stretch of 34” gas 
line. This area was once riddled with lava 
flows and eventually overlaid with hard- 
packed sand. Large ditchers were stopped 
by the lava beds; explosives could not be 
economically used until location of each 
lava flow was determined. 

To overcome these difficulties, the con- 
tractor designed and built a giant single- 
tooth ripper. Pulled by a D7 Tractor along 
the pipe line route at a depth of 5 feet, 
subsurface conditions were quickly deter- 
mined. Areas free of lava were then 
trenched with conventional equipment. 
Where lava flows were discovered by the 
ripper, wagon drills prepared the beds 
for explosives: 

The ripper used easily replaceable boot- 
type points and adapters of mild steel 
plate. On this job they lasted just two 
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hours. The boots and adapters were sub- 
sequently manually hard-faced with cross 
beads of Coated Tube Stoodite— stayed in 
service thereafter for 3 full 8-hour days! 

Stoody Alloys are made in many varia- 
tions for all wear conditions on all types 
of equipment ...electrodes and rods for 
manual application with electric arc and 
acetylene torch—or in continuous wires 
for semi-automatic and fully automatic 
welding. For dozens of ways to save 
money and downtime in your earth-work- 
ing operations with Stoody hard-facing 
alloys, ask for free Stoody Guidebook. It’s 
available from any Stoody Dealer ( check 
the Yellow Pages of your phone directory) 
or write direct. 


STOODY COMPANY 


11960 E. Slauson Ave. + Whittier, California 


Upper photo shows method of 
hard-facing back side of point 
and adapter. Lower photo illus- 
trates front faces and sides. 





Here’s a new tool 
for obtaining 


Proper 


engine 


balance 


PI-METER indicates mean cylinder pressure. 


reading the postal scales.” 


Operators prefer the pi-meter method to the conventional pull card 


because a better balance is attained in an easier, speedier manner. 


Better engine balance can be attained only by an eternal vigilance 
on the part of operators but with the added help of a better “mouse- 


“ms 
t 


trap 


t is felt they can attain their goal much easier. This better 


balance will pay handsome dividends in the form of fuel savings and 


also in reducing repair requirements. 


OPERATORS of gas-fired compresso: 
engines are constantly looking for a 
better, more efficient method of keep- 
ing engines in proper balance. This 
is easily understood when it is realized 
that the cost for fuel constitutes one 
of the major expense items in com- 
pressor-station operation. Probably 
the most fertile field for an operator 
to show a reduction in operating cost 
is in reducing fuel consumption. One 
of the most important considerations 
in- keeping fuel consumption to a 
minimum is proper engine balance. 

The success of an operator’s engine 
balance is limited by the method he 
uses for attaining his balance. There 
are several guides that he may use as 
an indication (such as temperatures, 

ak pressures, etc.) but the ultimate 
is in knowing the actual power being 
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BY HUGH E. FISHER 
Tennessee Gas Pipeline Co 


delivered by each cylinder. To realize 
minimum fuel consumption, it neces- 
sarily follows that each cylinder must 
carry its proportional share of the 
total engine load. Dr. Jos. Geiger 
has designed an instrument that he 
hopes will greatly aid operators in 
achieving the ultimate in engine bal- 
ance and has called his instrument 
the pi-meter. 

The pi-meter is essentially a piston- 
spring type of instrument. The com- 
bustion pressure actuates the piston 
which moves against a calibrated 
spring. The spring is located as far 
as possible from the hot combustion 
gases which helps keep the spring 


Interpreting results is “as simple as 


relatively cool. Through a series of 
gears the movement is transmitted to 
a main centrifugal mass which in turn 
is connected to an additional cen- 
trifugal mass by means of a spiral 
spring. The additional mass and spring 
damp out the oscillations and give 
a relatively steady position of the 
pointer. 

To properly evaluate his instru- 
ment, we must first consider what we 
would like to have. Some of the more 
important considerations are as fol- 
lows: : 

1. Ease of handling. 

2. Interpretation of results. 

3. Rapidity with which adjustments 
can be made. 

4. Cool operation on the indicator 
cock. 

5. Accuracy of results. 

6. Available record. 

(ae 3 

Dr. Geiger’s instrument is small and 
compact but is heavy for its size 
(about 9% Ib.). It is easy to drop 
while moving around on the engines. 
This problem is not too great since a 
safety strap can be used to prevent 
damage if it is dropped. 


Interpretation of results . . . The re- 
sults are very easy to interpret. This 
is one of the appealing features of the 
instrument. It is as simple as reading 


THE OIL AND GAS JOURNAL 





THE AUTHOR 

Hugh E. Fisher is division engineer 
for Tennessee Gas Pipeline Co. at 
Middleton, Tenn. He has been with the 
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from 


research engineer, 


intendent 


he postal scales. The indicating hand 
assumes a position on the scale gradu- 
ated in pounds per square inch. (The 
foreign model is in kg. per cm?.) The 
scale is graduated in 1-lb. increments 
and the mean pressure of the cylinder 
is indicated. 

Ofttimes (particularly on slow speed 
two-cycle engines) there is consider- 
able fluctuation of the pointer. Damp- 
ing can be accomplished by applica- 
tion of oil (such as steam cyclinder 
oil) to the rim of the centrifugal mass 
to which the pointer is attached but 
this has been found to be unnecessary 
in most cases. In fact, it is usually 
undesirable since damping will make 
the instrument ignore cylinder miss 
which could easily lead to poor engine 
balance. Experience has shown that 
in most applications good operators 
will achieve better balance without 
damping since excessive oscillations 
can usually be eliminated by proper 
idjustments on fuel, ignition, or air. 

it is sometimes desirable to pinch 

e indicator cock to steady the read- 
ng but this must be done with care 
because it could lead to false readings. 
Some claims are made that the actual 
horsepower can be obtained with the 
pi-meter. Experience has shown this 
to be somewhat misleading. It is felt 
that this might be done in the future 
by extensive tests and comparison 

ith more elaborate balanced pressure 
indicators. Presently, it is doubtful 
that the accuracy realized would be 
of much value to the operator. 


Balance adjustments . . . Another very 
appealing feature of the instrument is 
that adjustments for engine balance 
can be made while the instrument is 
reading which makes for a speedier 
balance. This is a vast improvement 
some of the more commonly 
indicators where adjustments had 
be made, another sampling made 
note the change, and then correc- 

s made. 


Cooling . . . The instrument operates 
much cooler than most other instru- 
ments used for indicating. Connec- 
ons are provided for cooling so that 
either cool compressed air or water 
can be circulated. Facilities are also 
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avai.abie for water to percolate for 
cooling. While these features would 
be desirable for continuous service, 
normal usage does not require added 
cooling. 


Accuracy of results . . . The results ob- 
tained are very satisfactory in getting 
proper engine balance. It has been 
found to be superior to the peak-pres- 
sure method. Peak pressures can 
sometimes be very inaccurate. Peak 
pressures do not necessarily show true 
power of a cylinder. For instance, if 
one cylinder has earlier ignition than 
another, its peak pressure will be 
higher when in reality the power de- 
veloped by that cylinder may be lower. 
Conversely, late ignition may show 
low peaks when the cylinder actually 
is in an overloaded condition. It is in 
this field that the instrument shows 
particular merit. 

One particular engine was found 
that would not operate at rated speed. 
An investigation of peak pressures 
showed the engine to be in acceptable 
balance. The pi-meter showed one 
cylinder to have a low mean pressure. 
By bringing this low mean pressure 
up to the average, the engine carried 
its load satisfactorily. Investigation of 
some V-type engines shows that one 
side is constantly balanced low by 
peak-pressure method. 

One interesting feature is the fact 
that it is impossible to adequately 
balance some particular engines with 
the conventional pul] card. This con- 
dition is caused by apparent detonat- 
ing strokes which cause such sudden 
shock to the peak-pressure measuring 
instrument that it will destroy the in- 
dicator. It has been proved by more 
elaborate instruments that the cylin- 
ders were not actually detonating. But 
since there is little or no power in 
detonation, the pi-meter ignores it. 
It has proved to be a simple matter 
to adequately balance these engines 
with the pi-meter. 


Available record . . . The greatest ob- 
jection to the pi-meter is the fact that 
there is no record available other than 
readings taken by operators. Some 
supervisory personnel desire to have 
a card to observe. None is available 
with the pi-meter. Neither are indi- 
vidual strokes separated and in some 
instances, it is desired to observe each 
stroke. For this type of observation 
other types of indicators must be used. 


Cost . . . The initial cost of the instru- 
ment is comparable to other types of 
instruments doing the same job. It is 
very rugged and will take rather se- 
vere punishment. It is felt that the 
repair costs will be low since the work- 
ing parts are few and are made of 
materials which should give long life. 





STOP 
CORROSION 


ON INSIDE OF TANKS 


STANDARD MAGNESIUM ANODES 
WILL PROTECT AGAINST 
ALL CORROSION INDEFINITELY ! 


For less than $9.50 per year you 
can completely stop corrosion 
on the inside of an average 100 
barrel tank! Think of the thou- 
sands of dollars in replacement 
costs this will save! Many major 
companies use Standard Mag- 
nesium anodes on waterflood 
tanks, storage tanks, filters and 
other vessels where the interior 
walls are particularly susceptible 
to corrosive liquids. Easily in- 
stalled by your own employees, 
here is the positive way to in- 
crease the life of your tanks 
indefinitely! 


FREE: Booklet describ- 
ing how you can pre- 
vent corrosion on the 
inside of tanks and 
other vessels. 


Se Corporation 


7502 East 41st Tulsa, Okla. 





SYNTHETIC LUBRICANTS are used exclusively in this air compressor in the compressor cylinders. Tray under lubricator box 
prevents fluid drip or spillage from removing paint from the compressor crankcase. 


What Trunkline has learned about 


Compressor-station lubrication 


BY CECIL R. CARTER 
Supt., Compressor Department 
Trunkline Gas Co. 


LUBRICATION of compressor-sta- 
tion equipment has for many years 
demanded the constant effort of oper- 
ators and lubrication personnel to 
evaluate and determine the advantages 
and disadvantages of various available 
lubricants. 

Here are the experiences of one 
gas-transmission company in compres- 
sor-lubrication problems and subse- 
quent effects of the results upon main- 
tenance and operational procedures 
We make no claim to having com- 
pletely solved the problems herein 
Our conclusions on types of oil, oil 
filtration, centrifugal oil cleaning, syn- 
thetic lubricants for starting-air com- 
pressors, nonlubricated packing, alu- 
minum bearings, etc., are based on 
test results that have indicated an ad 
vancement toward improved opera- 
tions. 

These conclusions should not be 
interpreted as proved facts. Often a 
very small variable in conditions can 
seriously alter results; therefore, the 
solution for our problems would not 
necessarily be the answer for others. 


Lubricating Four-Cycle Engines 


In a 1955 construction program, 
our company built eight new com- 
pressor stations. Six of these were 
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COMPRESSOR ENGINE 


COMPRESSOR 
FOUNDATION 








SYSTEM ARE THE 
NG INSTRUMENT CONNECTIONS 


L PRESSURE CONNECTION 
TEMPERATURE CONNEC TION 


MERMOMETER WELLS FOR INDICATING THERMOMETERS 


ED OPENING FOR TEST CONNECTIONS 


TYPICAL LUBE-OIL system is shown in isometric diagram. 
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PERTINENT FACTS 


ON PURCHASING 


Flanged and 
Dished Heads 





A number of suggestions that may help you to reduce costs are contained in our 
new folder ‘Pertinent Facts on Purchasing Flanged and Dished Heads.” Factors 
that govern the price of heads are described, and a list of the required data for 
orders and inquiries is included. Ordering from the stock sizes at Sparrows Point 
may save you time and money, and a full list is contained in che folder. A copy 
is yours for the asking at any Bethlehem sales office. 

Bethlehem makes flanged-and-dished heads to meet virtually every require- 
ment: ASME Code, elliptical and standard flanged-and-dished. Also flanged- 
only, dished-only, shallow-dished, double-dished, and heads for special require- 
ments. 

Bethlehem heads are available in diameters up to 144-in.—and in thicknesses 


from 14 gage to 2%-in. We also produce standard manhole and hand-hole 
saddles, covers and fittings, as well as heads with flued openings. A number of 
sizes of ASME Code flanged-and-dished heads are stocked for prompt delivery. 


erileey 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 


B 
STEEL 





CENTRIFUGE, normally stationary mounted, has been skid mounted in the field. 


Mounting is sized to fit pickup truck for ready transport to any location. 


Be Sl ak 


COMPRESSOR VALVE and cover have operated intermittently for 


without cleaning. 


powered with reciprocating gas en 
gines and two with gas-fired turbines 
The new reciprocating engines were 
of the four-stroke-cycle type, whereas 
prior to this time, we had been using 
the two-stroke-cycle engines. 

Realizing tuat it would be more 
difficult to tnaintain oil stability in 
four-cycle engines, we planned what 
we thought would be a good lubri- 
cation program. We hoped to use a 
good grade solvent-extracted paraffin 
base straight mineral oil with full- 
flow filtration plus an earth-type by- 
pass filter on each unit. The full flow 
was to remove the solids and the 
fuller’s earth to maintain low acidity 
or neutralization number. 

We immediately met with opposi 
tion from the engine manufacturer 
that was to supply the engines for 
four of the six stations. This manu- 
facturer insisted upon a heavy-duty 
detergent-type oil. The other engine 
manufacturer left the oil selection to 
us, specifying only that we use a 
good grade of oil. Since this was 
our first experience with these par- 
ticular engines, we readily complied 
with the first manufacturer’s request; 


186 


4 


4 years 


however, On the remaining two sta- 
tions of identical size and equipment, 
for the purpose of comparison, we 
lubricated one as we had originally 
planned with a straight mineral oil 
and the other with a heavy-duty de- 
ergent oil. 


Lube-oil comparisons . . . The results 
of this comparison were so definitely 
in favor of the straight mineral oil 
that we soon changed to this type of 
oil in several of our other four-cycle- 
engine stations. Much to our disap- 
pointment, we soon learned that the 
results of our first comparison were 
not necessarily indicative of the re- 
sults we could expect from other 
oils of either type. While we did not 
have any serious problems following 
changes in straight mineral oils, it 
was quite evident in most cases that 
the detergent oils performed best. 
Consequently, most of the stations 
were returned to detergent oils. 
Since all the stations involved in 
this change were lubricated by dif- 
ferent oil companies, it should be 
definitely understood that these com- 
parisons were not on the same prod- 


ucts, but only on the same type of 
product. 

Contrary to the usual pattern, how- 
ever, one of our most impressive lubri- 
cation records on four-cycle engines 
has been accomplished with a solvent- 
refined paraffin-base straight mineral 
oil. 7 

In our opinion, all oils have some 
application for which they are suited; 
therefore, we must assume there are 
really no bad oils. Only the applica- 
tion can be bad. We do not believe 
that the mere fact an oil is detergent 
or straight mineral should be the de- 
termining factor for its application. 
Our experience indicates that for four- 
cycle-engine service, some straight 
mineral oils are superior to some de- 
tergent oils, but usually when both oils 
are refined to the specifications of 
the same oil company, the detergent 
oils give better results. 


Filtration Practices 


The useful life of crankcase oils, 
as well as the life of the equipment 
they serve, depends greatly upon the 
oil maintenance. Our use of full-flow 
filters on all compressor engines with 
the addition of fuller’s earth bypass 
filters at several stations has given 
very satisfactory results. 

Seven of our ten reciprocating-en- 
gine stations are also equipped with 
oil centrifuges, five of which are 
skid-mounted to make them available 
to any other station location on very 
short notice should they be needed. 
Use of the centrifuge greatly prolongs 
the life of the full-flow filter elements, 
especially on the four-cycle engines 
which normally contaminate the oil 
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ALUMINUM BEARING break is attributed to defective material 


and excessive clearance. 
journal. 


at a much faster rate than the two- 
cycle units. These centrifugal machines 
are also very good for removing water 
from straight mineral oils if the need 
should occur. 

Until recently, our full-flow filter- 
ing was limited to about 18 or 204 
with the use of sock and stacked-disk- 
type throwaway elements. After some 
discussion with several lubrication en- 
gineers, we concluded that much better 
results would be attained if we could 
filter to a maximum of about 5 z. 

To do this, we first tried elements 
of greater density but found the pres- 
sure drop across the filters to be ex- 
This created the problem of 
increasing the filter-case size or find- 
ing elements for the existing cases 
which would give the desired filtra- 
tion without restricting the flow. The 
logical solution at this point seemed 
to be pleated-paper filter elements 
which, due to their construction, have 
a much greater surface area per ele- 
ment 


cessive 


Filter tests . . . For our first test, we 
used a paper which filtered to | yp. 
In the first 7 hours of operation the 
pressure buildup across the filter 
reached approximately 20 psi. and 
the elements were then changed. The 
next set of elements lasted about 3 
days and the third set about 2 weeks. 

The color of the oil at this time 
was visually improved and blotter tests 
indicated great improvement in solids 
removal. The life of the elements in- 
creased quite rapidly up to about 
1,800 hours per set on the l-» ele- 
ments. We are now of the opinion 
that 5-» filtration would be ample 
and that we should expect at least 
3,000 hours’ filter element life under 
normal operating conditions. 
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There was no damage to the bearing 


Our decision to use pleated-paper 
filtration has not been and is not yet 
without problems. Three suppliers 
were found who could furnish pleated- 
paper elements that would fit some 
of the various sizes, shapes, and 
lengths required by our existing filter 
cases. (We have not been able to fit 
ail cases at this time.) 

Among the products of the three 
suppliers, we found some in which 
the paper was of poor quality or in- 
sufficiently treated and would rupture 
in the pleat folds after a few hours’ 
operation. We also found some in 
which the element case or jacket 
would collapse or poor workmanship 
would allow the element to come 
apart. Two of the suppliers have 
shown real interest in working with 
us in improving their product and 
their elements are now doing an ex- 
cellent job. 

Several filter companies that do not 
now manufacture the pleated - paper 
element have expressed interest in de- 
veloping this type of element if the 
demand will justify the conversion or 
addition to their present lines. 


Filtering detergent oils . . . Earth-type 
filters, of course, present a problem 
with detergent oils since they remove 
the detergents as well as corrosive 
acids in the oil. We have and still 
do use fuller’s earth filtration on some 
detergent oils. While this is not recog- 
nized as good practice, we believe 
that with some oil and under some 
conditions we do derive considerable 
benefit. - 

The results of this type of filtration 
seems to vary somewhat among oils, 
depending upon the type and amount 
of additive. Some have expressed the 
idea that while oil additives are im- 


mediately retained by earth filters, 
they are later released, as harmful con- 
taminates are adsorbed and replace 
them in the filter. We have no indi- 
cation as whether or not this might 
be true. It is quite evident, though, 
that the acidity of straight mineral 
oils can be well controlled by use of 
fuller’s earth filtration. 


Supplier recommendations . . . Our 
next concern is one which I believe 
might well be a problem of all quan- 
tity users of oil who depend upon the 
recommendations of various oil-com- 
pany suppliers based on their labora- 
tory tests. Our concern is the lack of 
test standardization and uniformity in 
analysis significance. We as customers 
of 10 different oil companies find it 
impossible to coordinate the various 
analyses and recommendations. Espe- 
cially do we find ourselves ied 
by the latitude in the significance 
attached to the neutralization number 
of oils in service. 

For example, according to our in- 
formation, the acid or neutralization 
number of an oil is the weight in milli- 
grams of potassium hydroxide required 
to neutralize 1 g. of the oil. This 
number expresses the total amount of 
the mineral acid and of the organic 
compounds having acid characteristics. 

The neutralization number given 
on an analysis is a total of acids and 
compounds with acid characteristics, 
some corrosive and some noncorro- 
sive. Therefore, how can an intelligent 
recommendation for an oil change 
be made when the percentage of the 
total acid content that is corrosive to 
the engine metal has not been deter- 
mined? 

Until we can obtain some uni- 
formity in the answer to this ques- 
tion and a closer standardization of 
analysis and test significance, it is our 
opinion that the customer will find 
it advantageous, in many cases, to 
make his own evaluation of recom- 
menations regarding his crankcase oils. 


Synthetic Lubes for Starting Air 
Compressors 


Not many years ago explosions of 
starting-air lines were more or less 
a common occurrence. There have 
been many good articles written on 
the cause of such explosions. The 
severity and hazards involved are gen- 
eral knowledge to most compressor- 
station personnel. We will not relate 
the cause and effect of such ex- 
plosions, but we now believe a solu- 
tion to the problem can be found in 
the use of synthetic fire-resistant lubri- 
cants for air compressors. 

Five years ago we made our first 
test of synthetic lubricants in air- 
compressor service. The compressor 
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ments of A.P.I. 5L, 5LX and with A.S.T.M. 
A-58, A-135 and equivalent specifications. 
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had been in service approximately 3 
years using conventional oils prior to 
the time of the test. The compressor 
was a two-stage horizontal type driven 
with an electric motor, automatically 
pressure controlled, pumping from at- 
mosphere to 250 psi. 

We were advised that the synthetic 
lubricant was not compatible with 
the petroleum oils, so our first step 
was to completely disassemble and 
clean the compressor. Pistons, piston 
rods, cylinders, and piston rings were 
then measured and the compressor 
was reassembled. Lubricator feeds 
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rates were increased about 50% to 
assure ample lubrication. 

After starting the unit, we had some 
difficulty with dirt in the second-stage 
compressor valves and stoppage in the 
discharge-line filter. This was caused 
by carbonaceous residue from the in- 
terstage cooler and from the compres- 
sor discharge line which we had not 
cleaned. The synthetic lubricant im- 
mediately stripped all residue, includ- 
ing paint, to the bare metal. 

As soon as the loosened particles 
were removed from the valves and 
tilters, no further difficulty was ex- 
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perienced. After a few weeks’ oper- 
ation, and periodically thereafter for 
about a year, the compressor was dis- 
mantled for inspection to determine 
any excessive wear or other objec- 
tionable features. 

These repeated inspections revealed 
no excessive wear and the rate of 
lubrication was reduced gradually to 
approximately the same as it had 
been with the conventional oils. We 
believe there are two very outstand- 
ing reasons for using synthetic lubri- 
cants in starting air compressors. First 
and most important is elimination of 
the explosion hazard and the second 
is the cleanliness maintained in the 
air system. It is no longer necessary 
to clean valves, coolers, etc., because 
of carbon or other residue deposits. 

The only penalty is the cost of the 
product which is approximately seven 
times that of the conventional oils. 
Considering the small amounts used 
in this type of service, the difference 
in cost can still be considered inex- 
pensive insurance against the danger- 
ous explosion hazards. We are also 
lubricating several V-type, two-stage 
air compressors in which the crank- 
case is lubricated with the synthetic 
lubricant, the only difference being 
that the crankcase lubricant is of 
slightly higher viscosity. This service 
has also been entirely satisfactory. 


Nonlubricated Packing 


We have also conducted some tests 
with molybdenum disulfide impreg- 
nated packing, commonly called the 
nonlubricated packing. 

Our first test was a set of packing 
for a 4-in. compressor rod with the 
compressor operating pressure of 
about 900 psi. Upon installation the 
packing was lubricated for the first 
2 days and then the lubricator feeds 
were shut off. The only lubrication 
after that time was from the pos- 
sible atomizing of the compressor- 
cylinder lubricants. 

Periodic checking of the rod gave 
no indication of excessive wear and 
the operation was very satisfactory 
for approximately 8,000 hours. At 
this time, a dehydrator failed on one 
of our gas-supply lines, allowing water 
to pass through the line in quantities 
sufficient to overtax drips and scrub- 
bers, and consequently passing some 
through our compressors. Upon con- 
tact with the water, the binder agent 
in the packing seemed to deteriorate 
to the extent of permitting lamination, 
thereby allowing the gas pressure to 
expand the packing in the case and 
leaving it unfit for further service. 

Following this test, two more sets 
of the same brand of packing were 
tried, one set in the same station and 
one set in another station. Both sets 
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operated only a very short time until 
they, too, laminated and had to be 
removed from service. During the 
time of these tests we also tried a set 
of the same type of packing from 
another vendor. This set also lami- 
nated, but was replaced by the vendor 
with a second set which is still oper- 
ating satisfactorily after 8,000 hours. 
The results of our tests would indi- 
cate this type of packing to be entirely 
feasible with a very good potential, 
provided the problem of lamination 
can be overcome. 

Within the past few years the use 
of aluminum bearings in large gas 
engines has become increasingly prom- 
inent, yet many operators hesitate to 
use them, feeling that they require 
special care in fitting and in oper- 
ation compared to the babbitt and 
trimetal bearings. We do not believe 
this to be true. Other than normal 
bearing care and adjustment, we be- 
lieve that the only prerequisite of 
aluminum bearing operations is clean- 
liness of the oil. Aluminum bearings 
do not have a comparable tolerance 
for dirt—the oil must be clean. 

Our first experience with aluminum 
bearings was in 1952. Prior to this 
time, we were experiencing consider- 
able difficulty with lead-base babbitt 
bearings in several 160-hp. engines 
used in generator service. The neces- 
sity for frequent bearing replacements 
brought about a decision to try alumi- 
num bearings. The changes were made 
during 1952 and 1953 and not a 
single bearing in any of eight engines 
has been changed since that time. 

In our 1955 expansion program, 
seven of the large compressor engines 
purchased were equipped with alumi- 
num bearings. As seems to be the 
common practice, most of these bear- 
ings had clearances considerably in 
excess of that normally required for 
babbitt or trimetal bearings. This con- 
dition necessarily required larger oil 
pumps in order to maintain oil pres- 
sures. Strangely enough the only 
trouble we had with these bearings 
we attribute to excessive clearances. 

One set of main bearings was found 
to have 0.018 to 0.020-in. clearance 
and the shells were loose in the bear- 
ing caps and frame base recesses. The 
crank bearings on the engine appeared 
to be well fitted and since changing 
the main bearings we've had no 
trouble. On the units furnished by 
another manufacturer, some of the 
crank bearings developed breaks. 
These breaks were mostly along the 
shell flange and no damage occurred 
to the crankshaft journals. 

After some discussion with this 
manufacturer, we were furnished two 
test sets of crank bearings with clear- 


ances comparable to conventional 


“Our first experience with 
aluminum bearings was in 
1952... prior to this the 
necessity for frequent bear- 
ing replacements brought 
about a decision to try alumi- 
num bearings. The changes 
were made during 1952 and 
1953 and not a single bear- 
ing in any of eight engines 
has been changed since that 
time.” 


babbitt bearings. One set was a fixed- 
type bearing and the other was full 
floating. We have had no difficulty 
with either set of these close-fit bear- 
ings. 

Because of considerable crank-pin 
bearing difficulty on still another make 
of engine, we proposed to the manu- 
facturer that we try converting one 
engine to aluminum bearings. The 
manufacturer, through its representa- 
tive, agreed to the change, provided we 
accepted the common practice of in- 
creasing the size of the circulating 
oil pump, install an additional pump 
to pressurize oil lines prior to startup, 
and increase bearing clearances to a 
range of 0.011 to 0.014 in. 

Considering our previous experi- 
ence, we believed that it should not 
be necessary to increase the clear- 
ances above 0.008 or 0.009 in. And 
that by maintaining such clearances 
it also would not be necessary to 
change the oil pump. (This was on 
a 12-in. crankshaft.) Accordingly we 
ordered a set of low-clearance bearings 
but no additional circulating oil pump 
We did install a small hand-operated 
pump to pressurize the oil lines be- 
fore starting the engine. 

In order to reassure ourselves, we 
installed one bearing with a clearance 
of 0.008 in. and ran the engine for 
about 10 days under various speed 
and load conditions. The engine was 
then shut down and the bearing was 
removed for visual inspection. The 
appearance was so good that we im- 
mediately installed the remainder of 
the set. Clearances varied from 0.006 
to 0.009 in. 

There was no noticeable change in 
oil pressure. At the time of this writ- 
ing, this set of bearings had been in 
operation for slightly more than 3 
months. Two visual inspection again 
reassured us that we need not expect 
difficulty due to clearances and that 
with the low clearances the existing 
oil pump is adequate. For the use of 
aluminum bearings, our emphasis is 
still on keeping the oil clean. 
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maintenance 


depends on creative 
thinking and mechanical 
aids. Here are some... 


ADVANCES EXEMPLIFIED in this installation include spacer coupling, self- 


os 


aligning sleeve bearings, and weatherproof electric motor. 


Better tools for better pipeline upkeep 


CREATIVE THINKING is today’s 
most prized profit-producing posses- 
sion, and pipeline-maintenance per- 
sonnel in general have a widespread 
and enviable record of achievement. 
Some of the most important develop- 
ments will be cited here and their 
significance pointed out in terms of 
job performance and over-all industry 
welfare. 


Mechanical Seals 


During the early stages of World 
War II, the author experienced some 
of the pump “packing troubles” 
which placed severe limitations on 
pipeline operations as late as 1949 
About 1944, low-pressure-type me 
chanical pump seals were undergoing 
development, with limited success. 
Maintenance personnel were generally 
convinced the idea could be perfect- 
ed, pending overcoming some design 
defects. 

In 1946 Plantation Pipe Line set 
up an experimental station to study 
service life and economic operation of 
pump mechanical seals. The results 
were sO encouraging that a program 
was started in 1949 to install mechan- 
ical seals in all of the 10-in. and 12- 
in. main line pumps. These seals op- 
erated more than 15,000 hours and 
were still in good operating condition 
when inspected. 

Simultaneously, a number of crude- 
oil pipelines were testing mechanical 
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seals in crude-oil pumps. Similar re- 
sults were obtained in crude service, 
and subsequent experience has proven 
the reliability of the mechanical seal. 
As a result of the excellent perform- 
ance obtained by these mechanical- 
seal trial tests, all centrifugal pumps 
are now available from the manufac- 
turer with mechanical seals, if speci- 
fied. 

The significance of this develop- 
ment is not merely a better type of 
packing alone, but the final removal 
of the most stubborn maintenance bar- 
rier on the road to remote station op- 
eration 

Successful development of pump 
mechanical seals also removed a real 
barrier to more extensive use of cen- 
trifugal pumps. The result has been 
increasingly widespread use of cen- 
trifugal pumps with considerable cost 
reduction to the industry. 


Spacer coupling . . . Widespread use 
of centrifugal pumps soon pointed up 
another need——that of improved 
motor-to-pump coupling. Consequent- 
ly, the spacer coupling was developed 
to its present state and immediately 
accepted by the industry. 

As a result you can remove the 
pump inboard radial bearing, bearing 
housing, and mechanical seal without 
the tremendous job of removing the 
pump head to repair the radial bearing 
or mechanical seal. These spacers are 
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“Safety devices play an im- 


portant part in any modern 


maintenance program .. . To 


keep competitive, equipment 


placed in service today must 


be purchased with accessories 


and protective devices which 


will insure continued and ex- 


tended operation while unat- 


tended. Careful selection of 


safety devices will assure high 


1 Pe = 
a bea ey 


SAFETY CONTROL devices have an important part in the successful operation 
of unattended pumping units such as this. 


effective for reducing down time and 
expense. Thus a maintenance barrier 
has been permanently removed, and 
repetitive cost reduction assured. 


Self-Aligning Babbitt Sleeve Bearings 


The problem of motor-bearing fail- 
ures was now the remaining barrier to 
unattended operation. A new line of 
motors with the distinctive feature of 
having a new-type small self-aligning 
babbitt sleeve bearing has almost elim- 
inated this maintenance barrier. 

These self-aligning bearings are 
much smaller than the type used on 
the older line of motors, and mainte- 
nance is simplified in that bearing re- 
pairs can be made with little down 
time. These bearings are lubricated 
by an oil ring and require a higher- 
viscosity oil than friction bearings. 
Reports indicate these bearings are 
very satisfactory; thus an important 
barrier to unattended operation of 
motors has been removed. 


Automatic Oil-Level Controllers 


Development of the automatic oil- 
level controller removed the most 
stubborn maintenance barrier to un- 
attended operation of the internal- 
combustion engine. There are nu- 
merous devices for oil-level control, 
most of which insure a continuous 
supply of oil to the crankcase and 
maintain a constant oil level. 

These controllers almost eliminated 
failures attributable to inadequate oil 
supply. Several of these devices per- 
mit lowering the operating oil level. 
The low oil level reduces frothing, 
splash, pressure on bearings, and ex- 
cess loss of vapors through the breath- 
er. Long-period test by Mid-Conti- 
nent On many engines shows the prac- 
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tice will reduce oil consumption from 
50 to 55% consistently. 

Low-cost operation and mainte- 
nance of machinery depends more on 
correct lubrication than any other 
factor. Thus, the automatic oil-level 
regulator has become the foremost de- 


returns on... investment.” 


velopment of the past 25 years, re- 
lated to the low-cost maintenance and 
operation of internal-combustion en- 
gines. 

The potential operating-labor saving 
made possible by this development is 
even more significant. Experience has 


Table 1—Relative Importance of Thin-Wall Pipe as Related to Steel Cost 


O.D. 


(in.) (in.) ft. 


Wall thickness Pounds per 


Cost per 
1,000 B/D 


Cost per 
capacity* 


mile 


Tons per 
mile 





0.156 7.25 
0.188 8.64 
0.219 10.00 
0.237 $10.79 


4” 
4% 
4%. 
4% 


$29,800 
36,800 
41,200 
44,000 


19.14 
22.81 
26.40 
28.49 


$3,830 
4,712 
5,280 
5,652 





6% 
6% 
6% 
6% 


0.188 12.89 
0.219 14.97 
0.250 17.02 
0.280 +18.97 


18,200 
20,650 
23,000 
25,200 


34.03 
39.52 
44.93 
50.08 


7,014 
7,966 
8,885 
9,725 





0.188 16.90 
0.203 18.27 
0.219 19.64 
0.250 22.36 
0.277 +24.70 
0.312 27.74 
0.322 +28.55 


8% 
85 
8% 
8% 
8% 
8% 
8% 


44.62 
48.23 
51.85 
59.03 
65.21 
73.23 
75.35 


9,125 
9,658 
10,375 
11,560 
12,697 
13,930 


14,206 19,150 





0.203 22.88 
0.219 24.60 
0.250 28.04 
0.279 731.20 
0.307 434.24 





0.219 
0.250 
0.281 
0.312 
0.330 
0.344 
0.375 


29.28 
33.38 
37.85 
41.51 
143.77 
45.55 
449.56 


8,150 
8,700 
9,700 
10,700 
11,600 


60.40 
64.94 
74.03 
82.37 


12,461 
13,280 
14,860 
16,410 
17,720 





16,305 
18,375 
20,240 
22,240 
23,310 
23,845 
25,600 








42.05 
47,22 
52.36 
57.48 
62.58 


0.250 
0.281 
0.312 
0.344 
0.375 


23,065 
25,670 
27,890 
30,310 
31,845 


*Length of line 35 miles—800 psi. operatin ressure. 
& &P 


+Standard-weight pipe. 





roven it to be low-cost maintenance 

insurance, providing practically trou- 
ble-free operation. The conditions 
under which engines are being oper- 
ated 30,000 to 50,000 hours between 
overhauls are largely attributable to 
the oil-level controller. 


Vibra Switch 


Vibration is energy diverted from a 
useful purpose to a destructive end 
Serious maintenance problems arise 
from this source. Various types of me- 
chanical vibration constitute the most 
stubborn remaining barrier to unat 
tended operation. 





Probably some of the most impor- 
tant developments in the past 6 years 
have originated in this area of en- 
deavor. The vibra switch is typical of 
the protective devices now available 
to prevent vibration damage. This in- 
strument detects mechanical vibration. 
It may be set to shut down motors 
or engines at a preset level of vibra- 
tion. The author’s experience with 
this device has been very encourag- 
ing. Thus another barrier to unattend- 
ed operation has been bypassed. 


Desurgers 


Pulsation and pressure surge has 
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| test results are not 





long been a serious barrier to pipe- 
line operators, and the root cause of 
serious maintenance problems, Pulsa- 
tion is not a mere maintenance prob- 
lem, but a source of risk from which 
disastrous losses have resulted. It can 
adversely affect profit and loss sheets. 

Pressure surge is essentially the re- 
action due to changes in the velocity 
of fluid flowing through a pipeline. 
It occurs most frequently, and with 
greatest intensity, when reciprocating 
pumps or compressors are connected 
to main transmission lines through 
piping manifolds which produce fre- 
quent and abrupt fluid velocity and di- 
rectional changes. 

Installations which include small 
pipe of varying sizes, numerous bends 
and turns create the conditions which 
the writer has invariably found asso- 
ciated with serious pulsation and vi- 
bration problems. 

Because of the stimulus of compe- 
tition within the industry since 1945, 
it is now possible to materially reduce 
the effects of pressure surge by the 
proper selection and installation of 
pulsation dampeners or suction surge 
chambers, or both. Reference to The 
Oil and Gas Journal, September 17, 
1956, issue, should be made by those 
desiring a complete account of this 
method of surge control. 

Despite the fact pulsation can be 
controlled, pulsation dampeners and 


| surge chambers require maintenance 


intermittently. This requirement there- 


| fore remains as a partial disadvan- 


tage in unattended operation. Nev- 


| ertheless, the risk barrier of pulsa- 
| tion has been pushed back very con- 
| siderably. 


Development is continu- 
ing feverishly in this field of progress. 


' Cause of failure . . . The basic cause 
| of desurger maintenance is failure of 
| the precharged dampener cartridges, 


which require replacement at consid- 


| erable effort and expense. The aver- 
| age initial cost of desurger equip- 


ment is $850 per pump. 
Mid-Continent Pipe Line Co. is 


| testing a liquid-pulse trap-type de- 


surger at Drumright but conclusive 
available at this 
time. This type of equipment does 
not require a cartridge or other re- 
placeable parts. The average initial 
cost of this desurger is $1,400. Ob- 
viously, the pulsation problem can 
adversely affect operating cost. 

The author does not believe the 
indirect but far-reaching effects of 
surge, as related to efficient operation 
and low cost over a long term, have 
been fully appreciated by those en- 
trusted with full profit responsibility. 

An internationally famous pipeline 


| engineer stated, “As a general rule 


lower operating costs for a given ca- 
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pacity can be obtained by using a 
larger diameter instead of pressure and 
power applied by numerous pump sta- 
tions to overcome the excessive fric- 
tion loss in a smaller line or lines.”! 

Subsequent experience has shown 
the use of larger line and fewer pump 
stations to be a sound economic ven- 
ture. Fewer pump stations and cur- 
tailed use of reciprocating equipment 
have thus eliminated many of the 
from which pulsation and 
surge problems originate. 


sources 


Pulsation pressures . . . Peak pulsa- 
tion pressures of 1,250 to 1,500 psi. 
are not uncommon on lines operating 
at 750 psi., when equipped with re- 
ciprocating equipment. Still higher 
pressures undoubtedly occur, because 
steel pump fluid cylinders are fre- 
quently cracked which have with- 
stood static test pressures of 3,500 psi. 

Since discharge lines are subjected 
to these surges, there is a limitation 
on the use of thin-wall pipe in areas 
adjacent to pump stations; a deterrent 
to the most economical use of high- 
steel. However, the most serious 
observed in pumps and 
piping manifolds. Despite the facts, 
the obsolescence from which surge 
problems most frequently originate is 
currently being perpetuated in some 
new installations. 

The relative importance of thin- 
wall pipe as related to steel cost per 
1,000 bbl. per day of capacity * is 
Table 1. 


cost 


effects are 


illustrated in 


Chrome Plating 


Chrome plating of machine parts 
is one of the most effective tech- 
niques of eliminative maintenance 
The value of this method has been 
demonstrated and tested conclusively. 
No maintenance program can be fully 
effective which does not employ this 
technique. The savings in materials 
are very favorable to re- 
duced maintenance and operating cost. 
Cost of chrome plating usually ranges 
from 60 to 80% of new-parts cost. 
vice life of the chromed parts 

doubled or tripled. 
of the most common appli- 
pump crosshead pins, 
pump piston rods, engine crankshafts, 
etc. For example, the average service 
life of cold-rolled steel pump rods is 
about 5,000 hours, as compared with 
and up for the hard chrome- 

Thus, the cost of operat- 

ng chrome rods is approximately 
23% that of standard rods. Secondly, 
packing trouble and cost are mate- 
rially reduced where chrome rods are 
another barrier to unattended 
operation 1s thus partially eliminated. 


and labo! 


[he sec 
i> usu 
son 


cations are 


15.00% 


plated rod 


used 


*Length 


of line 35 miles—800 psi. oper- 


ating pressure. 
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Power Production 


Manufacturers are keenly sensitive 
to industry’s need for cost reduction. 
In those locations where electrical 
power is most economical, the cost 
may be further reduced by proper 
motor selection. A prime example is 
the weatherproof motor, incorporating 
a better cooling system than the ex- 
plosionproof motor, permitting a 
higher rating, and requiring no shelter. 

These motors are equipped with 
self-aligning sleeve bearings and may 
be purchased at less initial cost than 
the explosionproof motor. More re- 
liable service life is an added ad- 
vantage of this weatherproof motor. 


An honest analysis of power cost 
must recognize that electrical units 
may operate with only the most minor 
service attention, aside from motor 
failure. Contrary to many peoples’ 
ideas, this is also true of modern 
engines. Irrespective of the type of 
prime mover used, they must be ap- 
plied conservatively and effectively 
maintained in a well-engineered in- 
stallation. Otherwise, minimum power 
cost will not be realized. 


Over-all fuel costs . . . As a major 
operating cost, energy or fuel con- 
sumption is of primary importance 
to the use of a continuous-service 
prime mover. Naturally, fuel cost is 





bid basis. 


ing augers and ditchers. 


inspectors. 


anode installations. 
Call or write today. 


[‘cSi) 


Cleveland 13, Ohio 
1309 Washington Ave. 
Tel. CHerry 1-7795 











GALVOMAG ANODES USED TO 
PROTECT 300-MILE LINE 


This pipe line company had an old, bare, 8-inch product line 
that ran 300 miles across three states. The increasing number of 
corrosion leaks made it imperative to take corrective measures. 
CSI was awarded a cathodic protection contract on a competitive 


CSI engineers made soil resistivity tests, determined the size of 
anodes to use, and staked the anode locations. Then CSI’s experi- 
enced crews installed 2300 Galvomags, the high-potential mag- 
nesium anodes developed by The Dow Chemical Company. CSI 
also furnished all other necessary materials and equipment, includ- 


The job was done to the complete satisfaction of the pipe line 


You, too, will find it pays to call our stockholder employees— 
for engineering consultation, installation services, and quality 
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a primary concern for any prospec- 
tive user. It is most important, how- 
ever, to understand total cost of oper- 
ation is not necessarily proportionate 
to fuel cost. 

Generally, natural gas or LPG pro- 
vides a premium fuel at less cost than 
diesel fuel, gasoline, or electricity, in 
most areas. Gas combustion is clean 
and lubricating-oil dilution or cylinder 
washing are both almost nonexistent. 
Long lubricating-oil life, extended pe- 
riod between oil-filter changes, and 
cleanliness in general are all normal 
for gas operation. 

With gas and a suitable oil, gum- 


ming, carbon buildup, and varnish 
are less than with most other ‘fuels. 
The overhaul periods can be mate- 
rially extended, and overhaul cost at 
the end of extended runs also ma- 
terially reduced. For example, Mid- 
Continent Pipe Line Co. recently 
operated a 2,894-cu.-in. gas engine 
48,420 hours between overhauls. Total 
overhaul cost on this engine was 
$1,780.45. 

Thus, the overhaul cost on this 
280-hp. engine was $1.15 per horse- 
power year. The routine maintenance 
required between overhauls can be 
reduced to a very minimum by using 
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high-tension ignition, platinum-point 
spark plugs, efficient lubrication and 
filtration, and adequate safety devices. 
This kind of performance and cost 
can be and is being accomplished on 
a wide scale. Any effective mainte- 
nance program can reproduce or even 
surpass this performance. 


Protective Devices 


Safety devices play an important 
part in any modern maintenance pro- 
gram. Thus, the accelerating trend 
toward semiautomatic and fully auto- 
matic pipeline pumps, lease-automatic- 
custody - transfer units, well pumps, 
salt-water-disposal pumps, water-flood 
pumps, gas compressors, etc., which 
are powered by both internal-combus- 
tion and electric prime movers. 

To keep competitive, all of these 
various types of equipment placed in 
service today must be purchased with 
accessories and protective devices 
which will insure continued and ex- 
tended operation while unattended. 
Careful selection of safety devices will 
assure high returns on company in- 
vestment. 


Preinstallation Maintenance 


The contributions which mainte- 
nance has made bears small propor- 
tion to that which it can and will 
make in the future. Its greatest ad- 
vance and potential lie along frontiers 
of preinstallation maintenance. This 
phase of maintenance involves its 
lesser-known functions, i.e., eliminat- 
ing maintenance, arresting deprecia- 
tion, and forestalling obsolescence. 

A specific example which has revo- 


| lutionized the pipeline industry is to 


be found in the widespread use of 
large-diameter thin-wall pipe (see 
Table 1). Much maintenance, depre- 
ciation, and obsolescence can and has 
been prevented by using large-diam- 
eter thin-wall pipe of high tensile 
strength. 

This trend to larger diameter and 
to fewer stations and equipment was 
foreseen and advocated by William 
G. Heltzel, pioneer leader in pipeline 
industry, during the period 1927 to 
1931 and probably earlier.2 No other 
development in the catalog of pipe- 
line achievements has contributed so 
much to the industry as this concept 


ere? ‘ege> : 
| of rational pipeline design—and there- 


by, has indirectly contributed to pre- 
installation maintenance in like man- 
ner. 
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VOLUME and pressure change 
when gas is compressed in a 
closed cylinder. Fig. 1. 


THEORETICAL compressor card (solid lines) 
and variations (dotted lines). Fig. 2. 
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COMPRESSOR cards with same suction but 
different discharge pressures. Fig. 3 


Why recip compressors act as they do? 


@ Why does compressor horsepower requirement in- 
crease to a maximum and then decrease as suction pressure 


is progressively lowered? 


@ As discharge pressure is progressively increased, 
why does compressor horsepower requirement increase to a 


maximum and then decrease? 


@ How do volume unloaders allow the operator to 
keep a compressor running at maximum efficiency? 

@ Why does lowering line pressure below design result 
in less efficient compressor operation? 

These questions and many others often trouble people 
interested in the operation of gas lines. 

They are answered here after logical, step-by-step de- 
velopment of the various concepts encountered in the com- 
pression cycle. And the answers are given simply, in terms 
of simple diagrams, rather than complicated mathematical 


equations. 


WHEN GAS OR AIR is compressed 
in a closed cylinder by means of a 
piston, the pressure in the cylinder 
rises as the volume is decreased. Fig. 
| illustrates how these pressure and 
volume changes take place in an in- 
ternal-combustion engine. In an en- 
gine the clearance space is designed 
so that the pressure rises to a definite 
amount. If the engine cylinder does 
not fire, the pressure retraces practi- 
cally the same path when the piston 
returns to its original position. 

In the ordinary compressor cylinder 
with ordinary suction pressures the 
clearance is such that the pressure 
would be excessive if it were not for 
the fact that the discharge valves au- 
tomatically open when the normal dis- 
charge pressure is reached. This al- 
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lows the piston to deliver the com- 
pressed gas into the discharge piping 
system. 


Compressor card . . . In Fig. 2 a 
theoretical compressor card is shown 
in solid lines. Dotted lines above the 
discharge line and below the suction 
line illustrate variations which actu- 
ally occur due to piping and valve 
losses and to pressure surge in the 
piping. 

Compression ¢f the gas occurs from 
a to b, at whi « point the pressure 
of the gas in the cylinder has become 
equal to or slightly greater than the 
pressure in the pipeline. Therefore 


from b to c the gas is pushed out into 
the discharge piping by the piston. 
At c the piston starts on the back or 
suction stroke, the discharge valves 
are closed by the pressure in the dis- 
charge piping, and the gas left in the 
clearance space expands along the 
line c-d. 

At d the pressure in the cylinder 
has been reduced to a value equal to 
or a little below the pressure in the 
suction piping. Further movement of 
the piston allows the gas to rush in 
and fill the cylinder at suction pres- 
sure along the line d-a. 


Constant Suction Pressure 


Fig. 3 shows a series of compres- 
sor cards with the same suction pres- 
sure but with different discharge pres- 
sures. 

With suction and discharge pres- 
sures equal (line a-b) the discharge 
and suction lines theoretically are one 
and the same, and no work is done. 
The compressor cylinder under this 
condition is delivering a maximum 
amount of gas. 

Actually, as in Fig. 2, there are 
valve and piping losses which increase 
the discharge pressure above the theo- 
retical and decrease the suction pres- 
sure. However, the effect of such 
losses is disregarded in order to make 
the comparisons clear. If these losses 
were included the horsepower curves 
would be changed, but the principles 
involved are the same. 

It becomes evident on inspection of 
the indicator cards that as the dis- 
charge pressure is increased the horse- 
power required by the compressor at 
first increases rapidly, reaches a max- 
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Fig. 4. 
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curves 


imum at some discharge pressure, and 
then decreases to zero. At this last 
condition, line a-c, the pressure just 
reaches the discharge pressure at the 
end of the stroke and no gas is de- 
livered. 

The piston under this condition 
compresses and expands the gas 
as an engine piston does. In actual 
operation the pressures should not be 
allowed to approach this condition for 
leaky piston rings or valves will cause 
the cylinder to heat up rapidly 

Fig. 4 translates the data from Fig 
3 into curves of compressor horse 
power and capacity which the 
characteristic operating curves with a 
constant suction pressure and a vari 
able discharge pressure. The point of 
maximum horsepower is sometimes 
termed the peak discharge. It is now 
easy to understand why decreasing the 
discharge pressure from A to B in 
creases the horsepower and yet, with 
a further decrease, results in a decrease 
in horsepower. 

Generally, in pipeline stations the 
operation is between B and C and 
the discharge pressure at which the 
horsepower is a maximum does not 
occur. Operation in general is at near- 
ly constant discharge pressure with 
the variations occurring in the suc 
tion pressure. 


just 


are 


Constant Discharge Pressure 


Fig. 5 shows a series of compressor 
cards with the same discharge pres 
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with a 
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constant 
pressure. 


sure but with different suction pres- 
sures 

With maximum § suction 
equal to the discharge pressure, line 
a-b, theoretically no work is done. Ac- 
tually, because of losses, a consider- 
amount of work is done on the 


The capacity 


pl essure 


able 
gas as shown in Fig. 3. 
is at a Maximum. 

As the suction pressure is lowered 
the horsepower at first increases. It 
a maximum at some suction 
and then as the suction is 
reduced the horsepower be- 
comes and Finally, at the 
lowest suction pressure shown the gas 
is compressed and expanded along 
line c-b. Under this condition no gas 
is being delivered and the horsepower 


becomes 
pressure 
further 


less less. 


iS Zero 

With a sufficiently low discharge 
pressure and a small cylinder clear- 
ance it Is possible for the gas to be 
expanded down to a vacuum. This 
could allow air to be drawn into the 
cylinder through the packing case. 
This makes it desirable when loading 
a compressor to partially open the suc- 
tion valve before closing the bypass 
valve 

Data from a indicator 
cards as in Fig. 5 result in curves of 
capacity and horsepower as shown in 
Fig. 6. These curves show the oper- 
ating characteristics with a constant 
discharge pressure. As the average 
pipeline station operates overt long 
periods of time with almost constant 


series ol 


OPERATING characteristics with a constant dis 


charge pressure. Fig. 6. 
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COMPRESSOR cards with same discharge 
but different suction pressures. Fig. 5. 
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discharge pressure these particular 
curves become important to the un- 
derstanding of pipeline-compressor 
operation. 

Many main-line booster stations op- 
erate normally between A and B, 
whereas many field stations operat- 
ing with high differential pressures op- 
erate between B and C. Units oper- 
ating in this latter range are subject 
to sudden increases in load whenever 
the suction pressure increases rapidly. 
For instance, where several units are 
operating in parallel and one of them 
is shut down the load on each of the 
remaining units increases. In some 
installations severe overloads can 
occur unless changes are made in the 
operation. 

On most main-line stations, where 
the compressors are operating between 
A and B, the load on each unit is 
reduced. 

Volume Unloaders 

Fig. 7 shows three compressor cards 
with different cylinder clearance vol- 
umes. a,e, c, and f outline a card sim- 
ilar to the one shown in Fig. 2. With 
a smaller clearance volume the card 
produced is shown as a, b, c, d. This 
results in an increase in horsepower 
as well as an increase in Capacity. 
Card a, g, c, h shows the cylinder op- 
eration with a large clearance volume. 
In this case the horsepower is very 
considerably reduced, and is accom- 
panied by a corresponding decrease in 
Capacity. 

In Fig. 8 a set of curves shows the 
operation of a compressor cylinder 
with a number of different volume 
unloaders open. Operation is at con- 
stant pressure. In order to operate 
engine-compressor units over a wide 
range of conditions at or near full 
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COMPRESSOR cards with different cylinder 
clearance volumes. Fig. 
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INCREASING HP. AND CAPACITY => 








CYLINDER PRESSURE PSI. 


OPERATION of cylinder with a number of different volume un- 


loaders open. Fig. 


load, several steps of unloading are 
necessary. The complete curves for 
each of the different clearance vol- 
umes are shown. 

Only the parts of these curves 
showing operation to maintain as near 
full load as possible without overload- 
ing are shown in solid lines. The re- 
mainder of each curve is shown in 
dotted lines. Operation along the solid 
line results in maximum efficiency as 
well as in maximum capacity. It is 
evident from the curves that the units 
can be operated efficiently over a 
wide range of suction pressures. 


Combining Pipeline and Compressor 
Operation 


The pipeline is of course designed 
for a maximum allowable working 
pressure. Any pressure above this 
should be prohibited. As a booster 
station builds the discharge pressure 
up to a maximum and the gas flows 
through the line, the friction of the 
gas and of the pipe causes the pres- 
sure to gradually drop down to some 
pressure which becomes the suction 
pressure at the next station. 

In a given pipeline this pressure 
depends largely upon the amount of 
gas which flows through the line. The 
lower the pressure of flowing gas, the 
greater is the pressure drop for each 
mile of pipeline. 

Fig. 9 line a-b shows the pressure 
drop as almost a straight line curv- 
ing downward very, very slightly as 
the continuous drop in line pressure 
causes an ever-increasing pressure 
drop per mile of pipe. This curve in- 
dicates a discharge pressure at each 
station of 800 psi. and a suction pres- 
sure of 700 psi. 

An additional flow curve c-d shows 
a discharge pressure at each station of 
700 psi. and a suction pressure of 
585 psi. The increased pressure drop 
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PRESSURE DROP at different discharge 
pressures. Fig. 9. 
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HORSEPOWER required for different pres- 


sure boosts. 


of 15 psi. is caused by the increased 
friction experienced with the lower 
flowing pressures. 

Even if the pressure drop did not 
increase the horsepower required to 
pump the gas would be increased a 
great deal. It so happens that the 
horsepower required to pump a given 
quantity of gas measured at standard 
conditions is almost proportional to 
the number of compressions (the ab- 
solute discharge pressure divided by 
the absolute suction pressure) regard- 
less of the actual pressures involved. 

Fig. 10 illustrates the above state- 
ments fairly well without any formu- 
las involved. With indicator card A, 
a certain horsepower is required to 
pump the gas from 700 psi. suction 
to 800 psi. discharge. 


THE AUTHOR 


C. S. Kenworthy is general superin- 
tendent of compressor stations on the 
Texas-Illinois system and Natural Gas 
Pipeline Co. of America. He has been 
in work connected with engines and 
compressors since 1923 when he grad- 
vated from Cornell University with a 
mechanical - engineering degree. He 
was associated with the Worthington 
Corp. for 15 years before joining Nat- 
ural Gas Pipeline. 


Fig. 10. 


Indicator card B, taken on the same 
size compressor cylinder, shows the 
horsepower required to pump the gas 
from 585 psi. suction to 700 psi. dis- 
charge. It is evident that the horse- 
power required for this latter condi- 
tion is slightly greater than for the 
700-800 psi. condition. However, in 
card A the compressor cylinder is 
being filled with gas at 700 psi. pres- 
sure instead of at 585. 

It now becomes evident that the 
horsepower required to pump a given 
amount of gas at the lower pressures, 
measured at standard conditions, is in- 
creased by somewhat more than the 
ratio of 


700 + 14.5 


585 + 14.5_ 


or 1.19. The atmospheric pressure, 
14.5 psi., is added to the gage pres- 
sures to obtain absolute pressures, as 
the ratio then represents the correct 
proportion of gas at these gage pres- 
sures. 

If a pipeline is designed with a cer- 
tain total horsepower to deliver a 
given quantity of gas at 800 psi. dis- 
charge pressure it now is evident that 
at any lower pressure the quantity of 
gas delivered must be decreased. 

Any large reduction in pressures 
can easily result in pressures which 
do not load the engines with the com- 
pressor cylinders which are in use. 
This condition would still further re- 
duce the capacity of the line. 

The increase in horsepower require- 
ments with reduced pipeline operating 
pressures is seen to be highly impor- 
tant. Unless there is some circum- 
stance to prohibit it the discharge 
pressures should be maintained as 
close as practical to the maximum 
designed working pressure. 
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DITCHER CUTS 40-in.-deep trench through Nebraska farm land. Two machines were used to keep ahead of the pipe gangs. 


Two pipe gangs put down 6-in. at 


AXA er SEE Se 


LINEUP is made by one of two gangs each using two ex- STRINGER BEAD is run by two welders with clamp remain- 
ternal clamps, and .. . ing on pipe for about 15 seconds. 
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CLEANING AND PRIMING operation proceeds ahead of coating and wrapping (below). 


rate of 5 miles per day ne 


PIPE VAS LAID this summer at 
to 6% miles in a day by a 
Williams Brothers Co. spread 
6-in. Kaneb Pipe Line in Kan- 

Nebraska. 
al production was possible 
ise of two pipe gangs. In 
heavy rains which shut down 
on a few times, spread prog- 
ged almost 5 miles per cal- 
on the first part of the 


riginal Kaneb system, built in 
onsists of 46 miles of 8-in. 
miles of 10-in. from Wichita, 
to Geneva, Neb. The current 
program will add 279 miles 
) the system. It includes 111 
m the Cooperative Refinery 
tion refinery at Phillipsburg, 
the Kaneb line at Geneva, 
|69-mile extension from Geneva 
nkton, S. D. Terminals are 
onstructed at Norfolk, Neb., 
nkton. 


Pipe Laying 


than use two spreads on the 


A COATED PIPE is sprayed with water to set coating before lowering into padded 
the contractor chose to field 


ditch. 
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BACKFILL follows closely after doping operation. 


one large one with two pipe gangs 
By working the second pipe gang, 
progress was increased sharply with- 
out a corresponding increase in per- 
sonnel and equipment for other oper 
ations. Since the pipe gang sets the 
pace, the rest of the spread adjusts 
accordingly. 

The Phillipsburg-Geneva line was 
kicked off July 6. It was completed 
24 days later for an average progress 
of 4% miles per day, even with some 
weather delays. After a 2-week de- 
lay for right-of-way buying, the Yank- 
ton extension was started. 

Each pipe gang had two welders on 
stringer bead and three on hot pass 
With a single gang the contractor re- 
ported an average of 450 40-ft. joints 
per day. By adding a second gang pro- 
duction was boosted by 200 joints, 
or 44%. With two gangs working, the 
spread regularly laid more than 25,000 
ft. per 10-hour day. 

Each gang used two external clamps 
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for lining up. The stringer bead was 
30 seconds, and by that 
time another joint was lined up and 
ready for tack welding. There was no 
delay occasioned by waiting for line- 
up to be made The gangs would leap- 
frog each other by 2 miles 

Six welders on the firing line were 
able to make finish welds at the rapid 
pace set by the lineup crews. They 
averaged 100 to 110 welds per day 
on the ultrathin-wall pipe (X42 
0.188-in. wall). The pipe gangs were 
equipped with 300-amp. tractor- 
mounted welding machines and the 
firing line had 200-amp. machines. 

An extra tie-in crew was necessary 
to keep up with the rest of the spread. 


run in about 


Ditching 
Two ditching machines were oper- 
ated 12 hours a day (one was double 
shifted part of the time) to keep ahead 
of the pipe. Ditchers normally used 
for large-diameter pipe were fitted 


with small wheels to cut the 20 by 
40-in. trench. 

The pipeline route traverses pasture 
and farm land primarily; hence there 
was no problem in making the ditch. 
No rock was encountered, except for 
a 15-mile stretch along the Kansas- 
Nebraska state line. It was cut by a 
ripper pulled by a heavy tractor with- 
out any blasting being required. 


Coating and Lowering in 


The dope gang maintained the fast 
pace by working longer hours. The 
gang coated and wrapped 28,000 ft. 
in one 14-hour working day when 
peak production was reached. Pipe 
was protected with an asphalt enamel, 
glass, and felt outer wrap. 

The coated pipe was cradled into 
the ditch directly behind the dope 
machine. To prevent damage to the 
coating, the ditch was padded with a 
small mound of fine soil every 30 ft. 
Just before the pipe reached the ditch, 
the pad was sprayed with water to 
soften it. The pipe was sprayed also 
to cool and set the coating. 

A bulldozer followed close behind 
backfilling the ditch. 

Four to five slack loops per mile 
were left in the line. 

The line was pressure tested with 
products at 1,300 psi. 


River Crossings 

The line crosses four major rivers 
—the Platte, Republican, Loup, and 
Missouri, the Missouri being the wid- 
est at 3,000 ft. Trench for the Mis- 
souri crossing was made with a suc- 
tion dredge while the others were dug 
out with a dragline. 

Single crossings of 0.500-in.-wall 
pipe were installed at the rivers. Pipe 
was buried to a depth of 5 ft. below 
the channel. With the small-diameter 
pipe with heavy wall, no weight 
clamps were needed for negative 
buoyancy. 


Contractors 


Pipe Line Technologists, Inc., Hous- 
ton, had the turnkey contract for engi- 
neering, management, and inspection. 
Prime contractor for the main line 
was Williams Brothers Co., Tulsa. 
H. L. (Red) Davis was superintendent 
and G. R. Hamilton was spread man 
for Williams Brothers. Ed Carpenter 
was chief inspector for Pipe Line 
Technologists. 

Coating was subcontracted to Se- 
crest Pipe Coating Co., Tulsa. Road 
crossings were subcontracted to Okla- 
homa Road Boring, Inc., Tulsa. 
Dredging of the Missouri River was 
subcontracted to J. C. Johnson Dredg- 
ing Co., Houston. Parkhill Truck 
Co., Tulsa, had the stringing contract. 
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LEAN PIPE 


\/32-IN 
WAX COATING 


MONOPLY PLASTIC 
(WRAPPER (HN. OVERLAP) 


\ KRAFT WRAP 








DIAGRAM of wax - and - plastic- 
wrapper coating method. 


EAN PIPE 
NO 105 ADHESIVE PRIMER 


TNO. 340-20 
POLYVINYL CHLORIDE 
TAPE (3/4-IN. MIN. OVERLAP) 
NO. 105 ADHESIVE 
TO BE SPILLED 
ON TOP OF TAPE 
FOR WRAP BINDER 
TIS-LB. RAG 
FELT WRAP 





HOT WAX, plastic tape, and kraft-paper application. This machine combining 
DIAGRAM of plastic-tape proce- cleaning, coating, and wrapping operations is also used to apply adhesive plas- 
dure tic tape and felt. Both types of protection were applied in Illinois. 


Midwestern construction practices are different 





Project includes plastic external coatings, internal coating for nearly its entire 


length, varied approaches to river-crossing, trenching, and certain field methods. 


CORROSION ENGINEER Robert G. Ransom examining polyvinylidene chloride- : ae s 
buty bber tape at river-crossing field joint for Midwestern. CHANGES in pipeline-construction 
practices are exemplified in the lay- 
ing of Midwestern Gas Transmission 
Co.'s 350-mile, 30-in. line—the largest 
single new project in the United States 
under construction this summer. Sig- 
nificant innovations were seen in the 
company’s design and contractors’ 
methods during the author’s recent 
trip to four construction spreads. Mid- 
western Gas Transmission Co. is a 
wholly owned subsidiary of Tennessee 
Gas Transmission Co. 

Advanced planning prepared the 
way for fast construction of this im- 
portant strategic undertaking. Nearly 
all of the construction has been done 
in summer months. Tennessee Gas 
Pipe Line Co., a division of Tennes- 
see Gas Transmission Co., will deliver 
Midwestern’s gas supply at a connec- 








tion between the two systems near 
Portland, Tenn. Midwestern will 
transport this gas 350 miles to a point 
near Joliet, Ill., and deliver it into 
the facilities of Chicago District Pipe- 
line Co. (a subsidiary of Peoples Gas 
Light & Coke Co.). The FPC permit 
was issued in the middle of May. 

This article is mostly concerned 
with contractors’ methods. The main 


features of the company’s program | 


must be stated first. 

All pipe was available when the 
job started, according to the charac- 
teristic policy of Tennessee Gas Pipe 
Line Co., sponsoring the project. The 
work was divided into six spread- 
sections. They included four spreads 
of 50 miles each and two spreads of 
75 miles each. 


4 
New Coating Practices 4 


This is the first complete line of 
this magnitude to be internally coated 


almost completely with epoxy resin |! 
P pox} 


from end to end. Internal coating 
was done at yards under separate con- 
tracts before pipe was delivered to 
the right-of-way. 

Approximately 60% of the line is 
being coated externally with hot coal- 
tar enamel—applied at the four 
spreads of Grayco Constructors, Inc.; 
Sharman, Allen, Gay & Taylor, Inc.; 
Panama, Inc., and Majestic Contrac- 
tors. 

The remaining 40% is coated with 
two basically different techniques 
Mummy wrap and Plicoplex tape—ap- 
plied as the entire pipe protection at 
the two spread sections of Bechtel 
Corp. 

For these techniques, the procedure 
followed is to have 18 miles wrapped 
with tape on the downstream side of 
two proposed future compressor-sta- 
tion sites. These are in the two Bechtel 
spread-sections of 74 miles each at 
the northern end of the line in Illinois 


*. 


HOT COAL-TAR ENAMEL wrapped with 
applied at Grayco spread near Bowling 


Che outside of the tape is a smooth 
polyvinylidene chloride material; in- 
side is sticky butyl rubber. Total thick- 
ness of the tape is 20 mils. Width 
of tape for overland wrapping is 8-in. 
Adhesive primer is applied to the pipe 
immediately before taping. Tape is 
protected by an outside wrapping of 
asphalt-saturated felt. 

The same coating-and-w rapping ma- 
chine is used for applying adhesive 


THREE STRINGER BEAD WELDERS working together in the Grayco pipe gang. 
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asphalt-impregnated glass outer wrap 
Green, Ky. 


and tape as is used for the Mummy- 
wrap application. This dope machine 
provides for all operations, including 
cleaning, in one unit, thus eliminating 
the cleaning machine which usually 
runs ahead of the dope machine 

For the Mummy-wrap technique, 
wax is first applied by the dope ma- 
chine from the single kettle operated 
in dope-gang operations. Kettle tem- 
perature is held at about 300° F. 
Wax thickness on the pipe is 1/32-in. 
The wax is immediately wrapped with 
a polyvinyl wrapping called Monoply. 
This is covered by an outside wrap- 
ping of kraft paper. 

In the application of the wax, a 
specially developed spring-coil device 
drags off excess wax. Extra wax is 
put on top to give a double wax coat- 
ing there. 

The Mummy - wrap coating - and- 
wrapping Operations were observed to 
progress smoothly. It was reported on 
the job that they are as fast or faster 
than those for hot coal tar. The regu- 
lar dope gang for this work consists 
of 13 men: 9 laborers, 3 tractor driv- 
ers, and a foreman plus 2 truck drivers 
who bring in supplies of material. 


Double Jointing 


Pipe for the two Bechtel spreads 
was double jointed with automatic 
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FIRST SECTION of line with pontoons launched by Collins at Des Plaines River, 
lll. Stabilizing wrench held by tractor in foreground prevents pipe from turning. 


Snubber line holds pipe back. 


: nee 
<3 es _™ 
ao ee 


. 


YO-YO BUCKETS (in right foreground) were pulled by wire line to dig the entire 


trench across Des Plaines River. 


submerged-arc welding at a specially 
developed unit. This unit attracted 
attention early this year because of 
its novel use of a glass-fiber belt to 
back up the weld and its “dog-leg 
compensator” for securely holding the 
pipe during rotation. 

It was reported that on good days 
the usual Bechtel pipe-gang output on 
this project was 130 welds per day, 
giving daily production of 10,400 ft. 


Grayco Construction Methods 


Grayco was working in the rough- 
est section of the project. Terrain 
varied from rolling country to steep 
choppy limestone hills with thin soil. 
Altogether this spread section No. 1 
encountered about 25% rock. In spite 
of this, good progress had been made. 

Average daily output of the Gray- 
co pipe gang was reported as 190 
welds on 40-ft. joints—7,600 ft. per 
day 
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Welding was single hand, with the 
contractor furnishing all welding 
equipment. There were 3 stringer-bead 
welders, 4 hot-pass welders, and 17 to 
18 welders in the firing line plus 2 
tie-in welders and a utility welder. 
Lineup was done with a pneumatic 
clamp. 

Pipe protection by hot coal tar 
was furnished by hot service enamel 
for the section downstream from the 
compressor station near Portland and 
by modified enamel for the rest of 
the spread section. Enamel is pro- 
tected by an asphalt-impregnated glass 
outer wrap. Rock shield gave addi- 
tional protection in rocky sections. 

Among notable features of Grayco 
practice are the following operations: 

In the brush gang, brush and trees 
up to 2 ft. in diameter are all cleared 
with a D-8 dozer equipped with a 
timber blade. 

Right-of-way is made passable in 


wet weather by laying discarded steel 

ipe as culverts for drainage. Pipe 
joints are reclaimed by the cleanup 
gang. Grayco has been using discarded 
pipe for culverts for more than 4 
years. 

Ammonium nitrate (fertilizer) mixed 
with diesel oil is being used this year 
by Grayco as explosive in dry rock. 
Cost is a third of that for dynamite. 

Larger skids 5 by 6 in. are preferred 
to the common size of 4 by 6 be- 
cause of less breakage. 

Wire-cup brushes are used on the 
buffing machine which prepares bevels 
for the stringer-bead welders. At the 
front end of cleaning-machine opera- 
tions wire-cup brushes are used; reg- 
ular block brushes follow behind the 
chain. 

All roads have signs with road 
numbers to guide truck drivers in the 
vicinity of the work. By expediting 
deliveries these signs have saved time 
and money. 

Throughout the Midwestern con- 
struction operations, pipe is cradled 
into the ditch behind the dope ma- 
chine except in very rocky sections. 


River Crossing 


At the Des Plaines River near 
Joliet, Collins Construction Co. pulled 
an 1,134-ft. crossing from launching 
tracks which crossed over the top of 
a hill in an unusual way. The hill was 
cut down so that pipe would maintain 
the specified 2,500-ft. radius needed 
for safeguarding the condition of the 
pipe, enamel coating, and concrete 
coating. 

Trenching was done entirely with 
“Yo-Yo” buckets pulled by winch 
lines across the river—even digging 
through rock. There were no drag- 
line barges used in the river. 

During launching on the rubber- 
tired, pivoted launching units the pipe 
was held in position by boom trac- 
tors holding stabilizing wrenches, 
made on the ice-tong principle. 

The author saw a 592-ft. section 
launched for the first line, preceding 
a second section of 542 ft. Later a 
second 1,134-ft. 30-in. line was to be 
launched. Total weight of this line in 
the air is 580,000 tb. With pontoons 
in the water it would be only 22,680 
Ib. 


Pipe Specifications 


Pipe for the Midwestern project 
consists of the following: 

X-52 pipe—for congested areas, 
highways, railroads, and valve settings, 
4.6 miles .500-in. wall; river crossings, 
station sites, and some highways, 6.9 
miles .625-in. wall; and crosscountry, 
341 miles .375-in. wall. 

X-56 pipe—crosscountry, 5.0 miles 
.375-in. wall. 
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What you ought to know about 


Pepping up tired producers 


Trying to stimulate a well in a depleted reservoir can 
lead to expensive failure. This article tells you how 
to choose the correct well for fracturing, acidizing, or 


other workover techniques. 


BOTTOM-HOLE PRESSURE build- 
up tests can be used in many cases 
to determine if a well is susceptible 
to stimulation by applying the dam- 
age factor, completion factor, or sim- 
ilar methods. To be successful, the 
job must result not only in an in- 
creased rate of production, but also 
in a reasonable payout period and in 
an increased ultimate recovery 
Production records before and after 
the stimulation must be analyzed to 
indicate the success or failure of each 
job. The production rate-time and 
cumulative - production curves are 
forms which are easily analyzed. 


Pressure buildup . . . Pressure distri- 
bution in a homogeneous, horizontal 
reservoir of uniform thickness is de- 
scribed by the partial differential 
equation of motion, provided the fluid 
obeys Darcy’s law and its compressi- 
bility and viscosity remain essentially 
constant over the pressure and tem- 
perature ranges of the reservoir, and 
its density follows the exponential 
type law. 

In applying this to pressure buildup 
in a well, D. R. Horner proposed use 
of the “point-source” solution of this 
differential equation, which is: 


qu ry? fue 
——_-——-) - 
4k (t + At) 


—— [Ei (— — 
4nkh 


Since the value of the function 
Ei(— x) is approximately equal to 
(In x + 0.5772) for large values of 
At, Equation 1 can be written in its 
approximate form, using oil - field 
units, as: 

162.5 qu t + At 
P, =P, -— — log - (2) 
Bkh At 
Presented at the sixth annual West Texas 


Oil Lifting Short Course, Texas Technologi 
cal College, Lubbock. 
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where: 
P, = static pressure, psi 
P,, = well- bore pressure, flowing, 
psi. 
production, B/D. 
permeability, md. 
height, ft. 
viscosity, cp. 
= formation volume 
flowing time, hours. 
shut-in time, hours. 


factor. 


Use of this equation assumes that 
the well is in an infinite reservoir and 
that the well radius is negligible. It 
also assumes that the production, q, 
is constant for time, t, a condition 
which is seldom satisfied. It is sug- 
gested by Horner that time, t, can be 
approximated by dividing the total 
cumulative production during the test 
by the last established production rate. 

his calculated time shall be desig- 
nated by t,. We may write then: 


162.5 qu t. + At 
Pe , ——— log - (2a) 


Bkh At 


The well pressures during flowing 
time, t,, and shut-in time, At, when 
plotted against the log (t,+At)/At will 


f-"fee¢ 
eames. §f) 
4k At 


Ei (— 


describe the buildup of pressure. Ex- 
trapolation of this curve to infinite 
shut-in time should give static bottom- 
hole pressure, P,. 

In a limited reservoir, or in a reser- 
voir from which a large volume has 
been produced, the extrapolated pres- 
sure will be too high. In such cases, 
the extrapolated pressure may be cor- 
rected to actual static pressure by the 
method suggested by Horner. 

The pressure drop per log cycle 


BY NORMAN LAMONT 
Department of Petroleum Engineering, 
University of Texas 


from the straight-line buildup curve, 
i.e., its slope, Z, can be read directly 
from the plot of the data. The trans- 
missibility of the formation, kh, can 
be computed from: 


162.5 QuB 
Mi deepen (3) 


Z 


If the height, h, is known, the per- 
meability, k, can easily be computed. 
This permeability is the average reser- 
voir permeability. It is not this value 
that is of interest here, but the per- 
meability immediately around the well 
bore which may be reduced due to 
completion damage. This damage is 
reflected in the nonlinear portion of 
the buildup-pressure curve. 

Van Everdingen described the re- 
duction in capacity of a well as being 
the result of a phenomenon which he 
called “the skin” rather than a per- 
meability change.* From the “point- 
source” equation, he developed the 
solution to be: 

— P, = —— 
Bkh 


x [In (T + AT)/T + 0.809 +4 2S] (4) 


where: 
T = dimensionless flowing time = 
4 kt/ fyuer,,?. 
AT = dimensionless shut-in time. 


Selecting the Well 


Before using pressure-buildup data 
for the selection of wells for stimula- 
tion, the causes of reduced productive 
capacity should be examined. From 
the foregoing discussion, it is obvious 
that one is damage to the formation 
around the well bore. A second could 
be a loss or depletion of reservoir 
pressure. 

In the latter case, no stimulation 
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BUILDUP TEST on Well A indicates that decline in production 
is net due to decline in formation pressure. Fig. 1. 


technique will be able to increase 
productivity. A low static pressure 
should be immediately obvious from 
extrapolation of the buildup curve to 
infinite shut-in time. 

Evaluation of formation damage 
will be of prime concern in deciding 
which wells should be selected for 
stimulation. As a general rule, then, 
it can be stated that the well with 
the greatest damage should respond 
such stimulation, all other 
factors being equal. 

Several methods have been sug- 
gested for this damage evaluation.* 4 5 
Solution of the van Everdingen equa- 
tion (Equation 4) for S would do, but 
this requires a knowledge of well-bore 
radius, fluid compressibility, and po- 
[his does not imply that it 
is not a good method. Examples of 
its application to acidizing and re- 
perforation are given in the original 
papel 

[wo methods for evaluating dam- 
age are those of Thomas and Arps, 
both of which are simple, rapid, and 
adaptable to field conditions. 

Thomas, using the “point-source” 
solution of the flow equation as given 
by Horner, takes the average produc- 
tive capacity, Equation 3, and com- 
bines it with the radial flow formula 
to give the damage factor (DF) which 


1S: 


best to 


rosity 


2Z log r,./Ty 


DF = 1— — {5) 


P, ~ Pe 


The factors, Z, P,, P;, are all ob- 
tained from the building curves as 
previously described. The reservoir 
and well radii must be obtained from 
other sources. A large value of DF, 
approaching unity, indicates high dam- 
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Arps suggested that this damaged 
area could be characterized by a com- 
pletion factor (CF) which he defined 
as the percentage of the theoretically 
possible productivity which actually 
has been obtained. The equations for 
a solution gas drive reservoir are: 


theoretical drawdown 
cr = 





actual drawdown 


Z 
= [2 log (0.6065) r,/ry] (6a) 


P, ~ Py 
and for undersaturated reservoirs: 


0.001421 kt Z 


CF (6b) 





fyecr,* P, — P; 


= shut-in time, minutes. 
well radius, in. 
= compressibility, psi.—* 


Solutions of these equations are 
easily obtained by a graphical pro- 


PRODUCTION HISTORY of Well A shows that increased pro- 
duction resulted from hydraulic fracturing. Fig. 2. 


cedure which will be explained in the 
example problem. 

In general, the smaller the CF is, 
the greater the damage is. It is re- 
lated to the Thomas damage factor 
by: 


CF = (1 — DF) x 100 
Example Problem 


To illustrate the methods of evaluat- 
ing wells for stimulation consider a 
hypothetical well A that is completed 
in a 10-ft. thick sand. The oil has a 
viscosity (x) of 10 cp. Formation- 
volume factor (8) is 1.1. Production 
is 5 bbl. of oil per day. 

A buildup test is conducted as fol- 
lows: 

1. The well is flowed for several 
days until a constant rate of produc- 
tion is established. 

2. Bottom-hole pressure is meas- 
ured throughout the flow period. 

3. Shut-in well, recording bottom- 
hole pressure during period. 

4. Plot pressures against At/(t+ At) 


(7) 
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using semilogarithm paper. 

The results of the buildup test on 
well A (Fig. 1) indicate that the de- 
cline in production is not due to a 
decline in formation pressure. Extra- 
polation of the straight-line portion of 
the curve to infinite shut-in time gives 
a static pressure (P,) of 1,500 psi. 

To evaluate the loss of productivity 
due to damage, by the Thomas meth- 
od, the slope of the curve, Z, is de- 
termined by taking the pressure dif- 
ference over one cycle. This gives Z 
of 12 psi./cycle. Assuming a radius 
of 660 ft. and a well radius of 3 in., 
the damage factor (DF) is 0.676. This 
means that 67.6% of the pressure 
drawdown is required to overcome the 
effects of the damaged zone. 

Calculation of the completion fac- 
tor (CF), graphically, is illustrated on 
Fig. 1. Stepwise this is as follows: 

1. Draw the horizontal line, B-B’, 
through the static pressure, P,. 

2. Extrapolate the straight-line por- 
tion of the buildup curve to the left 
a distance of n cycles. Average value 
of n is 6. A more precise value can 
be calculated by setting it equal to 
the logarithm of the time term in 
Equation 6b. 

3. The vertical distances at this 


| point represent the actual drawdown 
| (B-C) and the theoretical drawdown 
| (B-D). 
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The value of the completion fac- 
tor (Equation 6a) is 16.6%. 

The difference between the damage 
factor as calculated and the damage 
factor using Equation 7 is the result 
of the assumption of the radius, r. It 
appears that the radius is about 3,500 
ft., instead of 660 ft. 

Both methods indicate the well pro- 
ductivity should be improved by a 
stimulation treatment. The selection 
of well A over a second well with 
similar productivity would depend on 
a comparison of the two CF’s or 
DF’s. 

An increased production rate fol- 
lowing stimulation is not necessarily 
an indication of increased profit, al- 
though the expense may be paid out 
in a reasonable length of time. There- 
fore, the recommendation to stimu- 
late a well must be based upon fac- 
tors besides the damage evaluation. 
Usually, the profitability will be pre- 
dicted on similar, successful jobs. The 
success of a job can be determined 
by an analysis of the future produc- 
tion after stimulation. 

To illustrate this point, assume that 
well A was hydraulically fractured 
after the above buildup test. The pro- 
duction history indicates the increased 
production, Fig. 2. 

This does not indicate, however, 
that the job increased the ultimate 
recovery from the well. When the pro- 
duction rate is plotted against cumu- 
lative production, Fig. 3, and the new 
decline is extrapolated to the economic 
limit, it is seen that the recovery was 
increased from 37,500 bbl. to 54,500 
bbl. Therefore, the stimulation of well 
A should be an economic success. 
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Extreme-pressure lubes in drilling muds 


... what do they offer? 


WHEN the extreme-pressure (EP) 
lubricants in drilling mud were first 
suggested to the drilling industry in 
1958, the concept was focused direct- 
ly on prolonged bit life. Since that 
time, there has been a fair amount of 
field work and the scope of the EP 
additives has been greatly expanded. 


Summing up ... To date we have 
completed more than 60 tests with our 
water-base lubricant. On these field 
tests, we have found no detrimental 
effects on mud properties caused by 
the addition of the water-base EP 
additive. We have found that addition 
of the water-base additive produces 
a lubricating effect measurable on 
field EP testing equipment. 

In drilling, the additive reduces the 
torgue, reduces bore-hole friction, im- 
proves bit-bearing life, and reduces 
wear on all reciprocating parts ex- 
posed to the mud stream. The additive 
reacts with metal surfaces, particu- 
larly those that have been exposed to 
higher temperatures, to form a rust- 
resistant coating. 

Little of the material need be added 
to maintain measurable EP properties. 
Unless circulation is lost or there are 
similar problems, 1 to 1% gal. of 
additive per barrel of mud is all that 
is required. 


Field Results 


The only proof that can result from 
field work will be of statistical nature. 
Variables are never sufficiently un- 
der control to prove points in a very 
satisfactory manner in production 
drilling. If individual results are suf- 
ficiently outside of the norm of usual 
experience to make the deviations 
significant, however, we may gain en- 
couragement from an individual test 
to promote further testing. With 
enough testing we can establish ade- 
quate background to enable an ob- 
jective appraisal of the value of a 
product or technique. 

The field results summarized here 


@ Longer life for bits. 


®@ Prevention of wall sticking of drill string. 


@ Lower downhole torque. 


@ Reduced wear on reciprocating parts. 


@ Protection from corrosion damage. 


® Good lubrication in highly inhibited muds and in 


water-base muds generally. 


dicating the high probability of fa- 
vorable results. In all our tests so far, 
all of the deviations have been posi- 
tive. This fact is in itself very en- 
couraging for the future of water 
lubricants and EP agents. 

Many of the field results are quite 
incomplete, for example, the data 
shown in Table 1. In drilling near 
Liverpool, Tex., one operator had dif- 
ficulty penetrating a hard formation. 
After introduction of a water-base 
EP lubricant, he could increase pres- 
sure on the bits without bit bearings 
becoming locked. It is likely that bit 
types might have been safely changed 
to speed drilling. 

Inadequate as this information is, 
it is representative of the type of 
before-and-after information most fre- 
quently obtained. The day-tour driller, 
the evening-tour driller, and the tool 
pusher all felt that positive benefits 
were obtained. These feelings have to 
be accorded some weight in assessing 
the value of the lubricant treatment. 


A West Texas test . . . In a field test 
near Odessa, Tex., a well was drilled 


BY W. C. BROWNING 


Director of Research 
Milwhite Mud Sales Co., Houston. 


with water-base lubricant. Its per- 
formance was compared with an off- 
set well 2,000 yd. away. On the test 
well, drilling was with a gel mud be- 
low 4,650 ft. whereas the comparison 
well did not mud up until 7,400 ft. 

When the test well reached 10,366 
ft., it was 6 days, 16 bits, and 185 ro- 
tating hours ahead of the comparison 
well. In addition, the comparison well 
had only two drill-stem tests com- 
pared to seven drill-stem tests on the 
test well. 

Again, we have no _ indisputable 
proof of superior drilling and bit life 
but the performance was sufficiently 
above the norm of the experience of 
the driller to convince him that the 
lubricant treatment was of economic 
value. 

The driller in this instance also re- 
ports below-normal wear on liners, 
piston heads, and piston rubbers. 


Good on wall sticking . . . The water- 


TABLE 1—EFFECT OF LUBRICANT ADDITION ON DRILLING 


Bit records after drilling out of 11,300 ft. of 7-in. casing; 4%-in. bits were used 
(OWV). This record is only through hard formation. 


Feet made Hours run 


Wt. on bit, Ib. 


Condition of bit 





Teeth 
Teeth 
Teeth 
Teeth 
Teeth 


good—locked 
good—locked 
good—locked 
good—locked 
good—locked 
Teeth good—locked 
Teeth good—locked 
Lubricant added last 4 hours 
Teeth worn—bearings good 
Teeth worn—bearings good 
Teeth worn—bearings good 


are not presented as proof positive 39 12,000 
of value of water-base lubricants for 67 Hay +4 
drilling muds. They are given as in- y 


<i : 12,000 
teresting deviations from the norm in- 12,000 
12,000 
12,000 
12,000 
30,000 
30,000 
30,000 


This article is adapted from a paper 
presented at the 1959 Gulf Coast Drilling 
and Production Practice Meeting sponsored 
by the Evangeline Section, SPE of AIME, 
Lafayette, La. 


— 
OhODWWONA 
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HIGHLY INHIBITED MUD with calcium base is successful in preventing sticking 


during drilling at offshore Louisiana sites 


base lubricant has proved valuable in 
minimizing differential or sidewall 
sticking. As an example, we have sev- 
eral wells drilled from offshore plat- 
forms on the Louisiana coast by the 
same contractor (see Fig. 1). Well No 
1-A was drilled with a lime-base mud 
of excellent characteristics. After 
much hole trouble, the operator final- 
ly lost the hole at 13,126 ft. 

The operator plugged back and 
sidetracked the original hole and was 
able to drill to 14,600 ft. (well 1-B) 
before he again lost the hole while 
conditioning prior to running an elec- 
tric log. The hole was then plugged 
back to a string of casing at 12,000 
ft. and again sidetracked, but at 
12,400 ft. the operator decided to 
quit the second sidetrack hole. 

The operator then moved to anoth- 
er offshore location and using a lime- 
base mud drilled a new hole to ap- 
proximately 14,700 ft. (well 2). In 
this well be landed 7-in. 
13,500 ft. and ran a S5-in. 
total depth, 14,700 ft. 

Pipe was stuck eight times and cas- 
ing strings twice as the operator at- 
tempted to drill the previously men- 
tioned wells. 


casing at 
liner to 


New attempt with EP ... Anothe: 
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Fig. 1. 


attempt to drill to the desired area 
was scheduled on an adjacent block 
(well 3). For this attempt, a low- 
water-loss, highly inhibited calcium 
mud system was recommended, plus 
suitable additions of water-base EP 
lubricants. This program was ap- 
proved and drilling commenced. At 
11,600 ft., 34 gal of water-base EP 
lubricant was added per barrel of 
mud, 

Within 24 hours, drilling torque 
decreased from 175 to 125 amp. 
After drilling for some 3 or 4 days, 
the operators reported that they were 
able to run their bits up to 24 to 26 
hours as compared to 12 to 18 hours 
prior to the EP additive. Bit bearings 
showed much less wear and teeth 
were completely worn out after the 
EP agent was added. In contrast, 
there was much bearing wear prior to 
the addition of the EP agent 

This hole drilled to 13,000 ft. and 
9%8-in. casing successfully set. The 
Operator then successfully drilled to 
the target depth of 16,100 ft. 

During the entire operation there 
was no hole difficulty. The operator 
estimated that as the result of adding 
the extreme-pressure lubricant, aver- 
age bit life had been extended from 
30 to 35%. He also estimated that he 


saved an average of one third to one 
half trip per day. 


Deepen old hole . . . Immediately 
upon completion of Platform Well 
No. 3, the operator decided to move 
back to Platform No. | and deepen 
Hole No. 1C. The same type of 
highly inhibited calcium mud system 
was used but only approximately %4 
gal. of EP lubricant was added to the 
system. By the time drilling reached 
13,200 ft., the operator had some 
hole difficulty. Tight spots were 
noticed when making trips and one 
day the pipe was stuck for a period 
of about 30 minutes. 

At this point more water-base EP 
additive was added to bring the total 
treatment up to | gal. per bbl. After 
this, lubrication effects immediately 
improved; within several days all tight 
spots in the hole were eliminated. 

Drilling then continued to 14,600 
ft. where 7-in. liner was set. After 
setting the liner, the well was drilled 
to the target depth of 16,100 ft. with- 
out difficulty. 


Lasts longer than expected . . . In 
these operations we discovered that 
water-base EP additive has excellent 
lasting characteristics. On Well No. 
3, we had a total of % gal. per bbl. 
at 11,600 ft. on October 28, 1958. On 
December 16 an additional %4 gal. 
per bbl. was added, not because the 
EP failed or because increased torque 
was indicated on the EP tester, but 
because we could not conceive that 
any material could persist for so long. 
This drilling operation continued un- 
til January 4 with no further EP ad- 
ditive being added. 

On subsequent drilling operations 
we have found that the initial addition 
of % to 1 gal. per bbl. of the water- 
base EP lubricant will last from 4 to 
6 weeks without maintenance of any 
kind. 

Table 2 compares the effects of 
drilling with and without water-base 
EP lubrication. In this case the same 
formation (within 40 ft.) was drilled 
by the same crew with the same 
equipment. Although the muds were 
different, previous experience with 
gyp muds has indicated no lubrication 
effects per se attributable to this type 
mud. The lubricant-treated well did 
show the effect of lubrication by low- 
ering drilling torque and by increas- 
ing bit life. 


Underlying Theory 


The SAE gave the name “Extreme 
Pressure Lubricants” in 1931 to those 
lubricants suitable for the severe 
service in hypoid gears. The action 
of an EP lubricant is regarded as de- 
pending on a chemical reaction at the 
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bearing surface. Result of this reac- 
tion is the formation on that surface 
of a deposit such as iron sulfide which 
has a lower resistance to shear than 
the metal itself. 

The literature on EP _ lubricants 
deals almost exclusively with lubri- 
cants in which non-polar hydrocar- 
bons are the vehicle. Little of it per- 
tains to establishing lubricant films 
in aqueous media. In fact, the appli- 
cation of EP lubricants to drilling 
muds is too narrow a concept to con- 
fine our thinking and attention. The 
whole field of thin film and bound- 
ary lubrication in aqueous media is 
virtually unexplored. 

At first, we were not so much con- 
cerned with the strict aspects of EP 
lubrication as with seeking means of 
providing effective lubrication for 
highly inhibited drilling fluids. Drill- 
ing muds with an inhibition equiva- 
lent to 3,600 p.p.m. of calcium in the 
filtrate induce frictional problems be- 
cause of their very effectiveness in 
drilling gage hole. Furthermore, al- 
though we could control water loss to 
less than 1 cc. and maintain low vis- 
cosity and low gels in high-weight 
muds, we still found that we were 
troubled with torque problems usu- 
ally referred to as differential stick- 
ing. 

For these reasons, then, our labora- 
tory undertook to review the whole 
subject of thin film and boundary lu- 
brication in aqueous media and in 
particular its surface and physical 
chemical aspects. 


Bearings have high spots , . . The 
surfaces of bearings are not perfectly 
plain but consist of microscopic hills 
and valleys. An adsorbed boundary 
lubricant acts to keep the metal sur- 
faces apart by virtue of the structure 
of the adsorbed film as shown in Fig. 
2. As load is applied, however, there 
is plastic flow of the adsorbed film 
until the area of contact is large 
enough to support the load. As the 
load increases, the adsorbed film is 
subjected to higher and higher pres- 


INCREASED LOAD 


ADSORBED FILM of 
metal bearing surfaces 
creased load brings metal 
closer together. Fig. 2. 


lubricant keeps 
apart. In- 
surfaces 


sures at the high points until local 
breakdown occurs resulting in metal- 
lic adhesions at that point. 

The extent of this breakdown de- 
pends on the nature of the lubricant 
film. At the high points where pres- 
sures are greatest, temperatures may 
be quite high. It is primarily on these 
high-point areas that the reaction 
products referred to as EP lubricants 
come into play. In the case of iron, 
suitable EP agents form iron chlorides 
or iron sulfides at these points of me- 
tallic contact. These reaction products 
have less resistance to shear than that 
of the metal and yet do not break 
down chemically under local high 
temperatures. 

The coefficient of friction of the 
iron chlorides is less than that of the 
iron sulfides. However, iron sulfides 
remain effective barriers to metal-to- 
metal contact at much higher pres- 
sures, as would be expected on the 
basis of physical properties of iron 
chloride and iron sulfide. 

The increasing frictional force with 
increasing bearing pressures is a result 
of the partial breakdown of a lubri- 
cant film and formation of metallic 
junctions between the bearing sur- 
faces. The resistance to motion, there- 
fore, consists partially of the force 


TABLE 2—-OPERATING EXPERIENCE IN COMPARISON INTERVAL PLATFORM NO. 1 
OFFSHORE LOUISIANA 


Comparison in sidetrack holes from same platform, with same crew, and same 
equipment, same drilling contractor, and same mud service company. 


Well— 


1 (B) 1 (D) 





Footage drilled in comparison interval 
Number of bits ei eer 
Rotating time, hours 
Mud—tType 

Weight, Ib./gal. 
Weight on bit, lb. 
Rotary speeds, r.p.m. 
Cost of lubrication (total for well) 
Saving in trip time 
Final result 
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2,272 

36 

775 

Lime 

15.5 
. 18-20,000 
45-75 


2,236 
32 


730 
Highly inhibited calcium. 
15 


5 
18-20,000 
45-75 
$2,800 


Continued drillin 1,500 
ft. to a successful com- 
pletion. 


- Stuck pipe 


necessary to break these junctions as 
well as overcoming some of the vis- 
cous friction of the lubricant film 
itself. 

The frictional force of lubricated 
surfaces has been expressed as fol- 
lows:? 


F = A[0S,, + (1 — 9)S,] (1) 
where: 

A = The area which supports the 
load. 

®=A fraction of this area over 
which breakdown of the 
film has occurred. 

S,, = The shear strength of the junc- 
tion at metal-to-metal con- 
tact. 

S, = The shear strength of the lu- 
bricant film. 


The main function of a lubricant, 
then, is to reduce the amount of in- 
timate contact between surfaces. It 
does this by forming a film that is not 
easily penetrated and which has rela- 
tively low shear strength. 


Lubricant adhesion needed . . . To 
prevent appreciable metal-to-metal 
contact the lubricating layer must 
firmly attach to the metal surface and 
have high viscosity or consistency. It 
would seem that the lateral adhesions 
of the lubricant molecules as shown 
by viscosity are at least as important 
as their strength of attachment to the 
surface. Reason is that the more vis- 
cous the film the greater will be its 
resistance to being extruded at the 
points of high pressure as load on 
the bearing increases. 

This point is substantiated in the lit- 
erature of lubrication. For example, 
liquid long-chain alcohols which are 
highly polar and well adsorbed at the 
metal surface are worse boundary lu- 
bricants than the solid paraffins which 
are only weakly adsorbed at the metal 
surfaces. When these solid paraffins 
are melted, however, the lateral ad- 
hesion of the molecules falls and 
there is metallic welding between the 
metal surface with a corresponding 
increase in friction and wear. 

This effect is shown again in the 
lubricating properties of fatty acids. 
On nonreactive metals such as plati- 
num or gold they are hardly more ef- 
fective than alphatic hydrocarbons. 
But, suppose they are applied to sur- 
faces with which they can react, ie., 
iron. They form a film of metallic 
soap, the molecules of which do have 
strong lateral adhesions as well as a 
melting point in excess of the pure 
acids. This resulting film provides 
more effective lubrication and a high- 
er temperature than can be obtained 
with the fatty acids alone. 

Because of the high lateral cohe- 
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sions of the soap molecules, the soap 
films have semiplastic flow character- 
istics. They can stand much deforma- 
tion without rupture of the films. 
Consequently these organometallic 
soaps are widely used as lubricants.* 


Above softening point . . . These soap 
films maintain their lubricating prop- 
erties until their softening point is 
reached. After this, the soap film 
loses its lateral cohesion characteris- 
tics and, in addition, its linkage to 
the metal surface grows weaker. 
Breakdown of the lubricant film is us- 
ually accompanied by the solution of 
the molten soap into the superincum- 
bent oil or excess fatty acid. 
Metallic soaps at higher tempera- 
tures form a pseudoplastic or viscous 
film at bearing clearances well below 
those at which hydrodynamic lubrica- 
tion might be expected to begin. As a 
result, the conditions are no longer 
those of true boundary lubrication, 
and friction and wear may diminish.* 


Oxide film necessary . . . There is in- 
dication that lubrication by fatty 
acids is due to the formation of a 
metal soap as a result of chemical 
action on metal surface. Experiments 
on the corrosion of metals in solu- 
tions of fatty acids and hydrocar- 
bons® ® show that this reaction takes 
place via an oxide film. A 1% solu- 
tion of lauric acid in paraffin oil, 
for example, is no more effective in 
lubricating a metal surface that is 
free of any oxide film than in paraffin 
oil itself." Aging or increasing the 
temperature will not improve the lu- 
brication. 

If, however, the tests are repeated 
on surfaces with an oxide film, good 
lubrication is obtained. These facts 
gave strong additional evidence that 
formation of a soap film is necessary 
for effective lubrication by fatty acids 
in paraffin oil. And, with dilute solu- 
tions of fatty acids, soap formation is 
favored by presence of water as well 
as an oxide film. 

Metal surfaces which are freshly 
cut or exposed under oil are difficult 
to lubricate effectively by fatty-acid 
solutions. This fact is of interest to 
us. Where metal surfaces slide one on 
the other in the presence of a hydro- 
carbon film, the abrasion of the sur- 
faces through the oil film may ex- 
pose portions of metal free from sur- 
face oxide. These portions may not 
be readily lubricated by the fatty 
acids in the oil unless oxygen and 
water are present. Consequently, in 
aqueous systems the presence of sur- 
factants that promote oil wetting of 
metal could actually be detrimental 
to the formation of fatty-acid lubri- 
cant films. 
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The principle of the oxide layer, of 
course, introduces another compli- 
cation. Even with the best boundary 
lubricants and very light loads there 
is some wear of the underlying sur- 
faces once sliding has commenced; 
and, some of the oxide layer will be 
eroded away in friction. Now this 
oxide debris may act as an abrasive 
and increase wear if its hardness is 
greater than that of the metal. 

Or it may reduce wear if it is softer 
than the metal. On the other hand, if 
the oxide debris is of the right physi- 
cal characteristics it may reduce wear 
by filling up the hollows of surface 
irregularities and thereby decrease the 
areas of high pressures and tempera- 
tures by increasing total contact area. 


Applying to aqueous media . . . These 
facts were found in connection with 
the mechanism of lubrication in hy- 
drocarbon medium. But they do give 
us indirect information on what is 
needed in lubricants for aqueous 
media. 

For example, there are several 
things we can conclude if we are to 
formulate a satisfactory lubricant for 
aqueous media. 

e@ It would appear that the basic 
material should be one that reacts 
with, or is highly adsorbed upon, a 
metal surface. 

@ The rheology of the adsorbed 
material would be classified as a plas- 
tic or pseudoplastic with a high yield 
point. 

e@ The reaction complex must 
maintain its identity throughout the 
temperature range of its application, 
i.e. the softening or melting point 
should not be too low. 

@ The lubricants should not be 
soluble in water, and if oils are to be 
used, they should also be insoluble in 
oils. i 

@ They should not be subject to 
hydrolysis or their degradation reac- 
tions in an aqueous media and should 
not have any adverse effects upon 
other ingredients of a mud system or 
the properties of the mud. 

We have found certain reaction 
complexes which satisfy these require- 
ments. They are derived from satur- 
ated and unsaturated carboxylic acids 
of sufficiently high molecular weight. 


HARD ROLLER BEARING moving on a 
race causes slight indentation of the 
race surface as bearing moves along. 
Fig. 3. 


We have investigated the lower- 
molecular-weight crude fatty acids 
such as are present in tall oils. They 
do not provide what we would term 
adequate performance. This is likely 
due to the lower melting points of 
these fatty-acid compounds as well as 
to their high solubility in oil. The 
freshly precipitated neutral soaps of 
most of the common metals of the 
tall oils are usually fluid at the boil- 
ing point of water. Consequently, they 
may not be expected to provide ade- 
quate lubrication at normal drilling 
temperatures. 


Lubrication of rollers . . . So far, 
however, we have considered only 
sliding friction. If, however, in the lu- 
brication of drilling muds, we want 
longer bit life, we must extend our 
thinking to roller bearings. 

Fig. 3 represents an idealized state 
of a hard roller bearing moving on a 
race. We see that there is an indenta- 
tion of the race surface as the roller 
bearing moves along. The degree of 
recovery of this indentation is a func- 
tion of the elasticity of the metal. 
The most effective roller-bearing lu- 
bricant would be one in which the re- 
sistance to shear increased markedly 
with increased shear. Such character- 
istics would minimize squeezing out 
of the lubricant in the indentation 
area. 

Consider bit-bearing life and the 
mechanism of bit-bearing failure. It 
is immediately evident that we must 
consider factors other than those con- 
cerning sliding friction. If we exam- 
ine the roller bearings in bits, we al- 
most never find the characteristics of 
metal-to-metal seizure. On the other 
hand, there is almost always pitting, 
spalling, and metal cracking. These 
are evidences of corrosion and not 
friction. 

In air drilling, bit life normally ex- 
ceeds, by several fold, life of bits 
used in aqueous media. If there are 
water flows while drilling with air, the 
bearings are temporarily exposed to 
an aqueous environment. And bear- 
ing life usually falls off drastically. It 
would appear, therefore, that there 
is something about a water environ- 
ment that greatly shortens bit life. 


Problem is corrosion . . . This line 
of questioning leads one directly into 
the field of corrosion, stress corro- 
sion, and metal embrittlement. In the 
study of corrosion in aqueous media 
it is well known that oxygen, sulfides, 
chlorides, and caustics are character- 
istically troublesome. 

In Fig. 2 we can see that there is 
a continual working of the metal 
inner bearing race. Crystalline dislo- 
cations are continuously repeated. Re- 
sult may be a certain degree of un- 
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bonding of the metal surface which 
would serve as a site for the beginning 
of intercrystalline or transcrystalline 
corrosion. At the same time, there is 
tremendous work put upon any for- 
eign material in the bearing race. This 
could start reactions resulting in the 
formation of nacent hydrogen. A case 
in point would be the formation of 
hydrogen by proton liberation at 
freshly fractured clay surfaces in 
aqueous media. In some circum- 
stances, this reaction could be a po- 
tent source of hydrogen, sufficient 
for hydrogen embrittlement even in 
alkaline fluids. 

The formation of the typical EP 
lubricant film is the product of a 
controlled corrosion process. For this 
reason we must keep in mind all as- 
pects of corrosion when searching for 
suitable lubricants for water-base 
muds. 


To prevent embrittlement . . . For ex- 
ample, certain sulfur-containing com- 
pounds may be feasible EP agents in 
nonpolar or hydrocarbon media. It 
would not matter that these com- 
pounds undergo thermal decomposi- 
tion at the point of high pressure 
giving acidic reactions which form an 
iron sulfide. On the other hand, it 
might be inadvisable to attempt to 
produce similarly an EP sulfide sur- 
face in an aqueous media. Such a 
thermal degradation in aqueous 
media could result in the formation 
of hydrogen sulfide. In water, H,S 
forms a weak acid which can attack 
steel surfaces and thereby release hy- 
drogen: 

Fe + H.S — FeS + 2H — FeS + H, 

The HS “poisons” the surface 
available for recombination of atomic 
hydrogen into molecular hydrogen. It 
acts as a promoter for the entry of 
atomic hydrogen into steel.® This re- 
action could occur at the points of 
high-pressure contact even in a nom- 
inally alkaline environment. 

The sulfide reaction in an aqueous 
media could provide EP effects from 
the standpoint of preventing metal- 
to-metal contact. However, wear in 
such cases may be greater than nor- 
mal because of the weakening of the 
hydrogen sulfide-contaminated  sur- 
faces. Long-term effects might result 
in embrittlement. 

So, because of the danger of em- 
brittlement, we had to discard form- 
ing a sulfide, phosphide, or chloride 
corrosion film at the metal surface 
as a basis for EP film. Other means 
had to be sought as the basis for an 
aqueous EP agent. 


Oxide film passes . . . The widespread 
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use of fatty acids in lubricants indi- 
cated that these compounds or com- 
pounds derived from them might still 
provide an effective lubricant for 
aqueous media. Recall, however, that 
we have pointed out that the fatty 
acid reaction at metal surfaces takes 
place via an oxide film. We must 
therefore, consider oxygen corrosion. 

There is some evidence that oxygen 
is able to play a role in lubricated 
surfaces. Further, under certain con- 
ditions, oxide films may act as EP 
lubricants.® ; 

Moreover, oxygen corrosion of iron 
is not usually associated with em- 
brittlement. On the other hand, un- 
der proper conditions an oxide film 
may be formed that protects the 
metal surface from further corrosion. 
The passivation of iron is due to a 
film of magnetic oxide of iron. 

This protective oxide film can be 
varied if it takes place in presence of 
sulfates or oxides of various metals 
such as cobalt, manganese, or chro- 
mium. The protective oxide film in 
these instances contains the oxides of 
these metals in addition to iron oxide. 
These metal components alter the rate, 
extent, and character of oxide film 
formation.!® 

It appears feasible, therefore, to es- 
tablish lubricant films coupled to iron 
surfaces by means of monomolecular 
iron oxide films. This would require 
a suitable aqueous environment to 
promote formation of magnetic oxide 
film. 

The new EP lubricant is based upon 
these considerations. This drilling 
mud lubricant was formulated to pro- 
vide effective EP lubrication at the 
operating temperatures of Gulf Coast 
muds 


Testing Procedures 


evaluate additives 
useful in promoting lubrication in 
water-base drilling muds _ requires 
broader testing procedures than a 
friction test. We are concerned with 
corrosion and embrittlement phenom- 
ena as well as lubrication. However, 
we feel that inasmuch as we are at- 
tempting to lubricate in aqueous 
media, this lubrication should have 
EP properties, i.e., provide lubrica- 
tion at 100 Ib. Timken or its equiva- 
lent. 

We do feel, however, that these 
tests should be in line with use re- 
quirements. That is, the lubrication 
should be provided for the speeds and 
the temperatures that actually exist in 
drilling. We do not feel that ade- 
quate lubrication protection is given 
by additives that do not operate ef- 
ficiently at 212° F., or at pressures 
less than 80 Ib. Timken or equiva- 
lent 


Obviously, to 


In weighted muds, the suspended 
barite itself is a sufficient barrier to 
prevent complete metal-to-metal con- 
tact under high pressures. Referring 
to Equation 1, we see that in such 
instances the frictional force indicated 
by the power input to the testing ma- 
chine, or the torque created by the 
friction, is the most reliable indica- 
tion of lubricant effectiveness. When 


the lubricant is added to a drilling 
mud, it should always decrease the 
sliding friction. Maintaining the slid- 
ing friction at some low level is a 
convenient method of showing the 
presence and adequacy of a lubricant. 


Good for field check . . . The Baroid 
EP tester, we believe, is a convenient 
field means of evaluating the lubri- 
cant treatment. We have found that 
weighted muds will not “seize” or 
“fail” in the tester but that the fric- 
tion as indicated on the ammeter will 
be high, i.e., 6 amp. or more. With 
a suitable EP lubricant at 450 in.-lb. 
pressure on the tester, the friction 
will be reduced to 4 amp. or less. 

It is important that those tests be 
made at operating mud temperatures. 
The heat at the friction points is not 
determinative in the systems, for we 
have found both friction and wear as 
well as actual EP lubrication to be 
affected by the temperature of the 
mud in the test cup. 

For development purposes then we 
believe that temperature control, con- 
trolled variable speed, and sensitive 
measurement of frictional torque, are 
as necessary as variable friction load- 
ing. An instrument is under develop- 
ment to fulfill these requirements. 
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New ...dependable... 

fully field-tested for general oil 

and gas piping ...transmission 
lines...pump houses...field gathering 
lines ...tank farms...storage stations 
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CRANE CONDUIT-TYPE 
PIPELINE VALVES 
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Classes 400 and 600—full-way and 
venturi types 


Crane has incorporated construction and operational features 
in these new single-disc, conduit-type gate valves that assure 
the maximum in dependable operation, resistance to wear, and 
ease of maintenance. Results: valves that function perfectly for 
years, minimizing maintenance and replacement costs. Features 
include: 


1, Stem protector—guards against damage by dirt and weather. 


2. Ball bearings (on 6” and larger, Class 600; 8” and larger, Class 
400)—for smooth, easy operation. 


. Enclosed, grease-packed yoke—protects and lubricates stem 
threads. 


. Plastic packing can be added under full line pressure; disc in any 
position. 


. Automatic relief of excessive body pressure—prevents dan- 
gerous pressure build-up by bleeding excess pressure into the line. 


. Choice of three seats: metal-to-metal, Teflon-to-metal, grease- 
sealed. 


. Straight-through conduit design—permits easy passage of 
scraper. It eliminates turbulence; has no pockets to collect dirt. 


Full-way and venturi valves available in flanged and 


butt-welding ends. Working Pressures: Class 400, 
960 psi; Class 600, 1440 psi—both at atmospheric 
temperatures. All valves recommended for crude oil, 
gas or finished products. 


SIZES. Full-way, Class 400: 13 sizes, 4” to 30”. 
Full-way, Class 600: 16 sizes, 2” to 30”. Venturi, 
Classes 400 and 600: ten sizes, 8” x 6” to 30” x 24”. 


One-piece disc; self-aligning body seat 
rings. Conduit-type disc permits non-directional flow, 
and uses differential line pressure to assure tight 
outlet seating. No need for excessive stem thrust to 
wedge disc in closed position. Body seat rings are 
made pressure-tight with synthetic rubber “O” rings. 
Seat rings can be slipped in and out by hand—cut 
maintenance time from hours to minutes. 


Spring-loaded disc 
plates prevent line dirt and 
foreign matter from enter- 
ing body chamber, keep lu- 
bricant in body well. 
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Dual Bevel Gearing top view 
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For conduit type. valves—full-way 
and venturi. Closs 400: 14° seat open 
ing and larger—spur or bevel gearing; 26 
and 30 =dual spur or bevel gearing 
Class 600: 10° seat opening and larger- 
spur or bevel gearing; 22 seat opening 
and larger—dual spur or bevel gearing 


For double-disc valves. Closs 400 
14° and lerger—spur or bevel gearing 
Class 600; 10° and larger— spur or bevel 
gearing; 24 —dual spur or bevel! gearing 
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For all Crane pipeline 
gate valves. Brass rod 
screws into end of 
valve stem and extends 
through stuffing box at 
top of stem protector 
- Furnished only when speci. 


fied on valve order 








Make your pipeline valving 
completely dependable... 


completely C R A N E 


... by using 


CLEARWAY SW ING-CHECKS 
Class 600—with rubber-seaied disc 


On all pipeline services—crude oil, gas or finished product—these 
check valves are ideal workmates for Crane Conduit or Double-Disc 
Pipeline Gate Valves. They are smooth-operating, tight-seating, and 
give long-lasting satisfaction. 


No. 1640—Ciass 600 
—flanged ends. 


No.1641—Class 600— 
welding ends. 


Both valves available in ten sizes—4” to 24’. Working pressure: 
1440 psi at atmospheric temperatures. Service recommendations: crude 
oil, gas or finished products. Comply with applicable standards as 
listed by ASA and API. 


NOTE THESE HIGH EFFICIENCY FEATURES — 


- Bolted cap joint—synthetic rubber “O”" ring gosket assures tightness. 
. Disc stop—prevents disc from sticking in open position. 
. Clearway disc-—swings clear of fluid way. Synthetic rubber disc insert 


provides “soft”, tight seating. Stainless steel hinge pin swivels in Tefion 
sleeve bushings. 

. Clearway interior body design—permits virtvally straight-line flow; 
shallow cavity allows free passage of scraper. 

. Shoulder-type, screwed-in seat ring—Stellite-faced; can't loosen in 
service. 

. Port and seat opening—are full diameter of pipe for smooth flow- 
through. 








CRANE DOUBLE-DISC 
PIPELINE GATE VALVES 
Classes 400 and 600-—for all services 


Features that mean worry-free service and reductions in valve 
maintenance and replacement costs are built into these new 
Crane steel pipeline valves. These features include: 
1. Free-to-rotate discs, with outer rims that take the wear usually 
borne by the disc face. 


2. Guided disc action—guide ribs in body, machined to close toler- 
ances, prevent disc drag across the seat; give smoother operation. 


3. Positive seating—vunique wedging action of spreaders forces discs 
outward for tight contact with body seat rings. 


4. Fully enclosed yoke—portially grease-filled—lubricates stem and 
threads. 


Plastic packing easily added here, with valve on full line pressure— 
disc in any position. 


Pressure relief valve—relieves excess pressure built up by outside 
temperature changes. 


Smooth, straight passageway eliminates turbulence . . . assures 
smooth flow. 


Flanged ends— 
Class 400, No. 1480; 
Class 600, No. 1680. 


Butt-welding ends— 
Class 400, No. 1481; 
Class 600, No. 1681. 


Both patterns OS&Y. In ten 
sizes: 4” to 24”. Pressure 
Ratings: Class 400, 960 
psi; Class 600, 1440 psi 


— both at atmospheric , ' ) Cross section: ‘Crane Double-Disc 


temperatures. All valves oe 
recommended for crude oil, 

gas or finished products. 

MATERIALS: Body, bonnet, 

yoke—cast carbon steel. 


Free-to-rotate discs. (Illus. A) Outer rims (arrow) 
take the wear. Both discs, independently suspended, 
are free to rotate as they move up and down in body 
guide ribs. Wear is uniform. Rotating action tends to 
clear seating area of abrasive materials. Discs are 
easily replaced. 


Guided disc action. (illus. B) Guide ribs in body, 
machined to close tolerances, provide easier, smoother 
seating. Tapered slightly at the top, ribs hold disc 
assembly snugly in open position—yet in closed posi- 
tion allow full wedging action of spreaders. 
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UNSATURATE STREAMS cre handled in this plant. 


OPERATING REPORT: Standard of Ohio's 


Dual gas-recovery system 
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. permits alkylation plants to 


operate at high rates without the hindrance of 


superfluous amounts of nonreactive normal butane.” 


A DUAL gas-recovery system at 
the new Toledo refinery of Standard 
Oil Co. (Ohio) has been living up to 
expectations. The two sections in ef- 
fect provide segregated gas-recovery 
facilities, keeping the saturate and 
unsaturate gas streams apart. Prime 
object of the design is to recover al- 
kylation-plant feed streams which will 
have a low normal butane content. 
The facilities include a high-capacity 
deisobutanizer in the saturate section 
hich is also tied into alkylation-plant 
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Refining Editor 


operations. Net result has been to per- 
mit the alkylation plant to operate at 
high rates without the hindrance of 
superfluous amounts of nonreactive 
normal butane. 

The presence of n-butane in the 
alky unit feed has a depressing effect 
on unit operations. By taking up room 
in the process stream which could be 


used by reactive materials, it effec- 
tively limits reactor capacity. By 
throwing an additional load on the 
fractionation train, n-butane again 
tends to hold back capagity. A change 
in the n-butane concentration from 
10-11% of the feed to around 23-24% 
will decrease unit capacity from 6,000 
to 4,000 bbl. daily. 

Diversion of the saturate streams 
to one gas plant has effectively con- 
centrated most of the n-butane make 
of the total refinery in this facility, 
thereby cutting down the amount 
which takes a “free ride” through 
the alkylation unit. The n-butane 
product from the saturate gas plant 
runs about 3,200 bbl. per day. How- 
ever, only about 475 bbl. per day of 
n-butane enters the alkylation plant 
along with isobutane and butylenes 
from the unsaturate unit (Tables 1 
and 2). 


Saturate feed . . . The saturate gas 
plant receives its feed from four 
sources: the overhead product from 
the reforming section debutanizer; the 
hydrogen-rich excess make gas from 
the reformer; hydrogenation - section 
effluent; and alkylation-unit butanes. 

The unsaturate gas plant receives 
its feed from three sources: gas from 
the fluid catalytic cracking section 
fractionator; extraneous gas from the 
crude section; and extraneous gas from 
the coking section. The liquid from 
the fractionator’s overhead accumu- 
lator is split into two streams. One 
returns to the fractionator as reflux, 
the other serves as absorption oil in 
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“A change in the n-butane 
concentration from 10-11% 
of the feed to around 23- 
24% will decrease unit ca- 
pacity from 6,000 to 4,000 
bbl. daily.” 





TABLE 1—YIELD DISTRIBUTION OF 
SATURATE GAS PLANT (Bbl./ Day) 
-—Deisobutanizer— Light 
overhead bottoms Propane naphtha 
0 0 } 





2 0 
678 3 
23 3,191 

139 


Dry gas Mole % Dry gas 
Ho 88.5 iC. 
Cc) 5.7 n¢ 
Co 3.0 iC 
Cy 2.2 H2S 





the absorber-stripper tower. This gaso- 
line stream with absorbed light ends 
passes through the debutanizer and 
C,,-C, splitter before entering the gaso- 
line splitter. This tower functions to 
provide the plant with a light and 
heavy catalytic gasoline product 
Alkylation plant feed is recovered 
from the bottom of the C.-C, splitter 
with overhead going to the cat poly 
section. A stream from the poly unit 
depropanizer bottom is recirculated to 
the gas recovery section and enters 
the process upstream of the debu 


FABLE 2—YIELD DISTRIBUTION OF 
UNSATURATE GAS PLANT (BbI./ Day) 


Depropanizer — Lt Hvy. 
overhead bottoms cat cat 
(to poly) (alky feed) dist dist 

—_— adnan 

1,350 81 

785 40 

89 1,340 
25 1,950 
475 
36 

10 1,900 

5,500 


7,700 


Mole % Dry gas 
ee 
8.2 
11.5 
0.8 
46.0 


Mole % 


tanizer. This recycle helps to con- 
serve isobutane, since some of it ends 
up in the feed to the polymerization 
plant. It is returned to the recovery 
system in this manner and subse- 
quently ends up in the alky feed 
stream 

In the flow through the saturate 
gas-recovery section, naphtha-splitter 
bottoms from a catalytic reforming 


section serve as absorption oil. This 
stream is recirculated to the naphtha 
splitter following a pass through the 
debutanizer. The gas plant produces 
normal butane and propane products 
plus an isobutane product. An impor- 
tant feature is the high-capacity de- 
isobutanizer which has a bearing on 
alkylation-plant operations. 


Isobutane expensive . . . Isobutane is 
an expensive commodity, especially in 
this area far removed from Southwest 
producing regions. Hence, the entire 
gas-processing scheme is designed to 
recover essentially all of the isobutane 
in the various process streams in the 
refinery. About 98% of usable i-bu- 
tane is thus realized from the total 
available. 

The alkylation-plant deisobutanizer 
is relatively small, and in itself would 
be a limiting factor on unit capacity. 
However, the n-butane cut is sent to 
the deisobutanizer in the saturated 
gas-recovery unit. This acts somewhat 
as a second-stage tower for the alky 
plant. From a quality standpoint it’s 
better to operate the alkylation plant's 
deisobutanizer so as to let some of 

the isobutane out 
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with the spent bu- 
tane. The former is 
then recovered in 
the gas-recovery sec- 
tion. 

The main deiso- 
butanizer also re- 
ceives purchased 
butanes in its feed 
stream. With the 
capacity available, 
it’s possible to pur- 
chase marginal bu- 
tane stocks with a 
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UNSATURATE GAS-RECOVERY SECTION 


in the alkylation 
plant. Looking to 
the future, the con- 
centration plant is 
also readily adapt- 
able to butane isom- 
erization should this 
become necessary 
with increasing al- 
kylation capacity. 
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our investment in PROGRESS 


Dependable natural gas service is something you automatically expect. 
Without effort or conscious thought you light the clean blue flame, and enjoy 
natural gas for better, more carefree modern living. We at Oklahoma Natural 
Gas Company are very proud that you can take good gas service for 
granted ... that you can have it piped into your home efficientiy and economically. 
Behind this service is a story worth telling. It's the story of time... effort... 
and money... an investment in progress. Just as you borrow money to buy 
a new car or a new home, our company has to borrow money in large 
quantity to pay for replacements, improvements and expansion. Not only must we 
take care of normal repairs and expensive replacements, but we have to build 
larger pipelines than needed for present demands... we have to be sure 
that plenty of gas will be available in areas where housing developments 
are just being started. We must plan for an abundant, economical supply 
of natural gas to serve industrial expansion areas where the first spade 
of earth has just been turned — the progress of Oklahoma depends on it. 
Then, too, we build for maximum usage of gas... not for just a normal, 
pleasant winter day but for the coldest winter day. The money we borrow 
to do all these things is not cheaply obtained. Money works for wages, too, 
and the wages we must pay for money have risen sharply. 
But regardless of the cost of borrowed money, it is vitally necessary to a forward 
looking business. We are investing in better gas service for you — now 
and in the future. It is our investment in progress. 


OKLAHOMA NATURAL 
Gas Company 


dependable service for oklahomans for over fifty years 
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R.H. FULTON € CO. 


NTRACTORS 
BBOCK, TEXAS 
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On the Job 


Here’s how one company uses 


RADIOISOTOPES 


for interface detection 


SEVERAL makes and several types 
of interface detectors are being used 
by Phillips for various applications. 

Although detectors using radio- 
isotopes will be stressed, I would first 
like to mention a few other types we 
are using. This will serve to empha- 
size certain factors which should be 
considered in the selection of equip- 
ment for various interface-detection 
jobs. No one type is best. 


Dielectric-Constant Instruments 


In our product terminals where 
lange cavern facilities have been made 
in salt formations, we use several 
makes of detectors to sense the pas- 
sage of the interface between salt wa- 
ter and propane or other hydrocar- 
bons. In these instruments, the change 
in dielectric constant of the product 
as the interface passes produces a 
change in capacitance in a probe. 

This change in capacitance is then 
sensed by an oscillator circuit, chang- 
ing the level of oscillation. The change 
of flow in current in the plate circuit 
of this oscillator energizes a sensitive 
relay and pilots an alarm relay. In 
the interface passage 
causes an alarm to sound and a light 
to come on to alert the operator. 

Fig. | shows installation of a di- 
constant-type detector at a 
pipeline terminal. This is used to de- 
the interface between water and 
gasoline (or other finished products). 

An alarm light will come on when 
the interface passes the probe. In 
some cases we have an audible signal 
in addition to the light. The alarm 
ts could, of course, be used to 

automatic-control functions 

But since these are for emer- 
alarms, which very seldom 
automatic control was consid- 
ered uneconomical. 

Fig. 2 is an example of another 
series. of cases in which we use inter- 
face detection. The problem here is 
to detect the passage of LPG and 
change the pump-station suction-pres- 
sure controller set pointer to a pre- 


these cases 


electric 


tect 


contac 
perform 
directly. 
gency 


occu! 


From a paper presented before University 
of Oklahoma Automatic Control Confer- 
Norman, Okla. 


ence 
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BY C. W. BLACKBURN 
Technical consultant, 
Phillips Petroleum Co. 


set higher position. The sensitivity re- 
quirement of this instrument is quite 
critical because the spread of dielec- 
tric constants handled by these lines 
varies only slightly—about 1.600 to 
2.100. The last dielectric-constant in- 
strument to be mentioned here is one 
which facilitates cut-point selection 
between tenders of crude oil. 

Fig. 3 shows the in-line probe in- 
stalled in a 3-in. bypass line and the 
explosionproof enclosure which houses 
the measuring bridge circuits. This 
particular make has a concentric pair 
of cylindrical plates comprising the 
capacitor, with the fluid flowing 
through the annular space. 

The bridge output is fed to an am- 
plifier and recorder. By watching the 
recorded chart, the operator can de- 
termine his cut point. An interesting 
variation of this system uses a two- 
pen recorder, with one pen respond- 
ing to measurement of fluid dielectric 
constant some distance upstream, the 
other pen indicating the same meas- 
urement at the station. 

This arrangement allows the oper- 
ator to observe the shape of the ap- 
proaching interface, and allows him 
time to make a more accurate cut 
than is possible with a single detec- 
tor. Phillips has developed dielectric- 
constant instrumentation for use on 
automatic - custody - transfer systems 
which have proved to be very suc- 
cessful in the handling of crude oil. 


Properties of Radioisotopes 


Here are some properties of radio- 
isotopes: 

1. All radioisotopes are unstable 
isotopes (and vice versa), constantly 
disintegrating. Some radioactive iso- 
topes decay progressively into several 
unstable isotopes before they become 
stable. Over 40 radioisotopes occur 
in nature and several hundred are 
made artificially. 

2. They can be detected in ex- 
tremely small quantities. For exam- 
ple, a millicurie of cesium-137, the 
kind we are using for interface de- 


DIELECTRIC-CONSTANT type of inter- 
face-detector probe installation at a 
products-pipeline terminal. Fig. 1. 


SPREAD of dielectric constants handled 
by this detector vories only about 
1.600 to 2.100. Fig. 2. 


AT CRUDE pipeline station, this type of 
dielectric-constant type of interface de- 
tector probe is installed. Fig. 3. 


tection, occupies a volume of less 
than | cc. and emits gamma radia- 
tion at a rate of 37,000,000 disinte- 
grations or “counts” per second. In- 
struments are commercially available 
which will detect as few as a dozen 
or so counts per second, 

3. This “count” rate decreases in- 
versely as the square (approximately) 
of the distance from the source, These 
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A modern pipeline pumping station 
in West Texas. Another example 
of the clean, compact, efficient in- 
stallations possible with Purchased 
Electric Power. 





Progressive pipeliners use 


PURCHASED 
ELECTRIC POWER 


The VALUE of PURCHASED ELECTRIC POWER for pipeline 
pumping greatly exceeds its cost. Automatic or remote 
operation, economy, safety, dependability and labor 
savings — all these advantages and more are yours when 
you use PURCHASED ELECTRIC POWER.., Let our sales 
engineers give you the facts. 


TEXAS ELECTRIC SERVICE COMPANY 
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On the Job 


materials are commonly rated in half- 
life, or the length of time which 
elapses while the source strength de- 
cays to one-half of its original 
strength. For example, cesium-137, 
with a half-life of 33 years, emits 
gamma rays at a rate which for all 
interface detection purposes, can be 
considered constant. Other radioiso- 
topes such as sodium-24 lose their 
strength in a few minutes or hours 
and are useful for short-time measure- 
ments and those in which there may 
be certain exposure dangers. 

4. A property which is especially 
important in interface detection is the 
fact that all matter absorbs radiation. 
This fact was publicized rather widely 
recently when certain citizens ex- 
pressed alarm at the increasing quan- 
tity of strontium-90 detected in the 
bodies of Americans. Fallout from 
atomic bomb tests has spread out over 
wide areas of our grazing lands; cows 
eat the grass, people drink the milk, 
and the bones of these people retain 
the strontium-90. This radioactivity 
is expected to be retained in the body 
for 40 years. In interface detection 
the radioactivity is absorbed by the 
stream as well as by the pipe or ves- 
sel walls 

5. Although cost of radioisotopes 
cannot be considered a property, it is 
an extremely important characteris- 
tic. Costs vary rather widely; for ex- 
curie of cesium-137 costs 

iodine-129 costs $50 for 
millionth of a curie. 


ample, a 
$10; 
one-tenth of a 


about 


Application of Radioisotopes 


In one pipeline terminal handling 
crude oil, natural-gas liquids, and 12- 
lb. natural gasoline, we use a sys- 
tem to detect interface passage in 


which the instrument measures the 
change in the amount of radioactive 
energy penetrating the product. 

One good feature of this system as 
shown in Fig. 4 is that all the re- 
quired equipment is mounted exter- 
nally, on or near the pipeline. This 
allows easy installation and simplifies 
maintenance. Thermal insulation and 
a thermostatically controlled resist- 
ance-heating element serves to main- 
tain a somewhat uniform temperature 
around these elements, although the 
temperature - regulation requirement 
for this kind of cell is not very crit- 
ical. 

A small capsule of cesium-137 
mounted in a sealed can is strapped 
to the pipe. This capsule emits a 
constant stream of gamma radiations 
of relatively low energy (0.662 mev.). 
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GAMMA-RAY type interface detector is 
used for this crude-oil and unfinished- 
products pipeline. Fig. 4. 


On the other side of the pipe, di- 
ametrically opposite the cesium cap- 
sule, is the measuring cell which con- 
verts the radioactive energy it re- 
ceives directly into electrical energy. 
This cell is a gas-filled can with con- 
centric electrodes and is so designed 
that the gas is ionized in proportion 
to the gamma radiation entering it. 
This ionization produces a small 
electrical signal which is then ampli- 
fied, and fed as a positioning signal 
to a recorder pen. The strength of 
the cesium is chosen to provide the 
desired sensitivity and stability. Part 
of the radiation is absorbed in the 
pipe walls, part is scattered around, 
part is not detected because the meas- 
uring cell is not 100% efficient, part 
is absorbed in the liquid, and part is 
detected by the measuring cell. 
Thus, the change in density of the 
liquid causes more (or less) radioac- 
tive energy to be absorbed, and there- 
fore the remaining amount of energy 
which reaches the measuring cell is 
the key variable. This equipment is 
capable of detecting an interface be- 
tween two liquids having a difference 
in specific gravity as small as 0.004. 
A time lag between pickup and in- 
dication, sometimes called the “time 
constant,” is inherent in all measur- 
ing systems and in our case is vari- 
able between 2 and 10 seconds. Thus, 
with a time-constant setting of 5, a 
perfect interface would be recorded 
as a sloped line 5 seconds long. A 
short time-constant record is desirable 
but it can be obtained only at the ex- 
pense of signal-to-noise ratio. A long 
time-constant record is the most read- 
able but the lag may be objectionable. 
Operating requirements will dictate 
the degree of compromise to be made. 
An adjustable limit switch is used 
to actuate an alarm which alerts the 
operator to perform certain remote 
valve operations as required. Auto- 
matic valve operation, which may be 
desirable for some applications, is not 








FLEETS LINE 
WELDING FITTINGS 


LITERATURE 
BY AIR MAIL... 


...ask for it now. 


REDUCERS: Concertric and eccen- 
tric. Nominal pipe sizes 1” to 30”, 
ASA B16.9, ASTM A234. Schedules 
10 to 160, stainless steel, and other 
alloys. Special lengths and sizes. 


SADDLES: Conventional, and for 
pressure vessel heads. Nozzle sizes 
from %" to 24”. Fleet-Line saddles 
weld neatly into place in much less 
time, and with much less welding 
rod. 


Full encirclement saddles. 


REDUCING TEES, Forged Steel 
Manifold Type. 


Dealers and Stocking Distributors 
throughout the United States and 
Canada. 

All orders acknowledged by air 
mail or long distance telephone and 
filled at once. 


STEEL FORGINGS, Inc. 


P. O. Box 276B * Shreveport, La. 
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CARRYING 
TEXAS AND 
LOUISIANA BATURAL 
GAS TO THE MARKETS 
WHERE THE MOST 
PEOPLE ARE 
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| sively 


| market with an 
| and product-separation system using 


| control function. 


a practical thing in this situation due 
to several operating conditions which 
change daily. 

The installed cost of this type of 
system is over $3,000, compared with 
$300 to $900 for the dielectric-con- 
stant types which have been described. 
Therefore, it is obvious that one must 
have some very good reason for using 
a gamma-radiation system. Superior 
reliability and no internally mounted 
parts are factors which are strongly 
in its favor. 


Safety 


The danger of body exposure to 
excessive radiation is of paramount 
importance in the application of ra- 
dioactive devices. In our application 
the source holder has lead-laminated 
brackets and a lead shield, as well as 
a specially designed rotary shutter. 
This shutter is opened only after the 
installation is complete and the unit 
is ready to operate. It is entirely sat- 
isfactory from the standpoint of 
safety 

At least one pipeline company has 
used the technique of injecting a ra- 
dioactive tracer into the pipeline at 
one point and detecting the radio- 
active slug as it passes another point. 


| The intent here would be to enable 


very accurate product cuts and mini- 
mize the amount of off-specification 
product between tenders. This inter- 
esting technique was reported exten- 
y in various trade journals in 
1953 (OGJ, July 6, 1953, p. 66), but 
for some reason, possibly the high 


| cost, it has not enjoyed widespread 


| use 


Recently a firm has come on the 
interface-detection 


specially designed liquid-filled rubber 


| balls (OGJ, June 15, p. 86, and June 


22, p. 116). These balls are slightly 
larger than the i.d. of the pipe, and 
when injected into a line at an inter- 
face, are intended to restrict the 
spread of the interface. When tagged 
with an appropriate radioactive tracer 
the balls can be detected and thus 
used to initiate an alarm or automatic- 
This is a rather 
new development and we have had no 


| Operating experience with it. 


Because of the imperative precau- 
tions required in handling radioac- 
tive material and the cost of the radio- 
isotopes themselves as well as the de- 
tecting equipment, the use of tech- 
niques involving these materials are 
not particularly inexpensive. They 


_ certainly cannot be considered a cure- 


all for industrial interface-detection 


| problems. Many of the interface-de- 


tection jobs for which one can use 
radioisotopes can be done more eco- 
nomically in other ways. 








TULSA 12, OKLAHOMA 


15th 


ground storage for LPG has been 


constructed by Fenix & Scisson, Inc. 


Fenix & Sc1sson, Inc. 


Eighty percent of all mined under- 
5805 E. 











WALKER-TULSA 
OIL THIEF 
with CLEAR BARREL, 


ALUMINUM 
or BRASS 
BARREL 


SIMPLE 
OPERATION 


SINGLE 
TRIPPAGE 


EXTENSION 
TRIP ROD 


CLEAR 
READABILITY 


POSITIVE 
VALVE CLOSURE 





Order from your 
favorite supply store 


or 
for additional 
information write 


W.L. Walken Co. 


Phone: Dlamond 3-8241 
1009 South Main Tulsa, Oklahoma 


NEW 
CLEAR BARREL 
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> >» » New Equipment Section 


This week's SHOWCASE features .. . 


Scanner inspects tube interiors 


...to determine their condition. As 
the Tubescan 105 probe is drawn 
through, it scans the inside of pipe or 
tubing ind will detect defects and lo- 
cate their position relative to the 
working end of the tube in feet. The 
probe advances in a spiral pattern at 
16 in. per revolution. When 
is located, the machine is set 


about 


a defect 


on a special measuring circuit that 
measures defects between 0 and 0 3 
in. deep to an accuracy of 0.01 in. 

The machine is easy to operate and 
contains its own power, supplying 6 
volts d.c. It sells for about $6,100. 
SOURCE: Union Industrial Equip- 
ment Corp., Dept. OGJ, 40 Beech 
Street, Port Chester, N. Y. 





Dump valve for separators 


. and other process 
vessels recently 
brought out has an 
elongated angle-style 
body designed for 
vessel adaptation that 
retards freezing action 
by absorbing heat 
from the gases at the 
top of the vessel. 

The Type 125 antifreeze control 
valve can be operated by such instru- 
ments as intermitters, pressure con- 
trollers, and level controllers. Body 
is of cast steel with a pressure rating 
of 3,000 psi. (water, oil, or gas). It 
has l-in. female NPT inlet and out- 
let connections and a 2-in. male NPT 
vessel coupling connection. SOURCE: 
Fisher Governor Co., Dept. OGJ, 
Marshalltown, Iowa. 


Safety device for 


pneumatic equipment 

developed is designed to 
pneumatically operated 
from all forms of mois- 
ture, oil, and contaminants. It looks 
particularly promising for locations 
where cooling water is unavailable, or 
where the ambient day-night temper- 


newly 
safegu ird 


eyuipme nt 


atures vary a great deal. The Refrigi- 
filter lowers the dew point of com- 
pressed air to about 35° F., condens- 
ing out over 90% of all moisture and 
oil vapor, the maker claims. At the 
same time, it removes the entrained 
liquids. 

Rated at 10€ s.c.f.m. at 100 psig. 
and 100° F., the unit combines a 
heat-exchanger, evaporator, refrigerat- 
ing section, and a filter element all 
into a compact unit. SOURCE: Hank- 
ison Corp., Dept. OGJ, College & 
Pike, Cannonsburg, Pa. 


send his SHOWCaSe Coupon 

to the Manufacturer of the item in which you are interested. See name, address, and 
equipment name and/or model, in bold-face type at end of description. 

NAME AND/OR MODEL NUMBER ; 


~OIL awe GAS 


Three-way emergency valve 


...just put on the market has been 
designed for remote pumping systems. 
It is a single-disk type that shuts off 
flow of fuel instantly in emergencies 
caused by fire or impact. The No. 
9484 valve is designed to provide 
three-way emergency protection. On 
severe impact, the cadmium shear 
neck will sever, causing the valve to 
close. 

The valve responds instantly to fire 
and extreme heat through a fusible 
link located up and away from the 
valve body. The link is held by a 
nonconductive wire to eliminate the 
possibility of the valve body acting as 
a coolant. The link will melt at about 
160° F. permitting the valve to close. 

Protection against slight impact is 
achieved through the use of an impact 
pin. SOURCE: Buckeye Iron & Brass 
Works, Dept. OGJ, Dayton, Ohio. 
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MISSION LIGHTWEIGHT SLIPS 
BUILT LIKEe=>A BRIDGE FOR 
STRENGTH Y AND 

FR GHT]NESS 


Field and laboratory tests proved 

that these slips are built like a 

bridge with plenty of strength but no 
excess weight. They weigh only 130 
pounds; so you won't break your back 
setting them. Yet, they have all the 
heavy-duty features you will ever need. 
You can hold drill pipe with hook loads 
of 275,000 lb. and drill pipe sizes 24%” 
through 434”. The lightweight results from 
a new design based on sound 

and proved engineering principles. 


Mission Rolling Dog teeth grip the hardest 

pipe available today with minimum 

stress concentration. New positive lock 

retains dogs in place. The standard 

rolling dogs and new solid inserts let these 

slips do the job of the heavyweights. 

You will find all the proved and popular Mission 
slip features: Segments are self-leveling as 
insurance against crimping the pipe. Top of slips 
is constructed to allow heavy elevator blows 

to be absorbed. Renewable hinge pins on these 
Lightweight Slips mean long life, 

less replacement. Flexible handles bend instead of break. 


Mission Slips in 600,000 Ibs. capacity slip test machine, . ae ‘ 
with fourteen channel recording oscillograph measuring These new slips — built like a bridge — are one 
strains in slips and pipe. more proof Mission knows drilling problems and knows 


how to overcome them. Available at your supply store. 


cee WIPES SHON 


MISSION MANUFACTURING CO., P. O. Box 4209, Houston, Texas 
Cable Address—"Missco” © Export Office: 30 Rockefeller Plaza, New York 
In The United Kingdom: MISSION MANUFACTURING CO., LTD., 
17 Hanover Square, London W.1 England © Cable Address—"Missoman” 





Pistons * Piston Rods * Slips * Gland Packings * Liners * Liner Packing * Pump Valves and Seats * Swabs * Valves * Hammerdrils * Centrifugal Pumps 





Power pack to 
increase safety 

in microwave and pipeline instal- 
lations now available is designed to 
increase the margin of reliability and 
safety in control and switching oper- 
ations. The Autocal power pack is 
designed to give peak d.c. power for 
microwave standby control and pipe- 
line-network switching. 

The package consists of lead-calci- 
um-grid control batteries and a sili- 
con charger. The charger keeps the 
battery fully charged automatically. 

The charger can be mounted on a 
conventional 19-in. relay rack panel. 
Or it can be wall-mounted near con- 
trol apparatus or above existing bat- 
tery It operates from a 115- 
volt power source. SOURCE: C & D 
Batteries, Inc., Dept. OGJ, Washing- 
ton & Cherry Streets, Conshohocken, 
Pa. 


racks 


New hardfaced taper mill 


comes in sizes from 
4'% through 12% in. to 
mill cementing shoes, 
orange peels,” and 
float collars to full gage 
in a few minutes. The 
mills are dressed with 
Zitco, a_ fragmented 
tungsten carbide material 
that uses the cutting sur- 
hundreds of 
pieces of tungsten car- 
bide. SOURCE: A-Z In- 
ternational Tool Co., 
Dept. OGJ, 3815 Rich- 
mond Avenue, Houston 
27. 


faces of 


even at the high temperatures often 
found in refinery storage areas be- 
cause of its noncaking properties, the 
maker says. SOURCE: American Cy- 
anamid Co., Dept. OGJ, 30 Rockefel- 
ler Plaza, New York. 


Teflon tape seals 
threaded joints 


.-. On pipe and does not harden after 
it is applied, the maker says, permit- 
ting easy disassembly. To apply the 
new tape, called Tape-Seal, just wrap 
it once around the thread and tear it 
off. The tape is unaffected by tem- 




















peratures from —250° to 500° F. and 
is completely inert. 

Another advantage listed for the 
tape is that it does not “ride up” as 
pipes are joined. Instead it lubricates 
the joint and makes application easier 








Improved Through IResearch 
Droven By Performance 
The Best for ‘Your 
Water Treating Vroblems 


Gasoline dye in 


granular form 
Write for literature on your letterhead. 


has been evolved for refiners who 
color gasoline. The granular form is 
expected to eliminate dusting prob- 
lems in storage and handling. The 
Calcogas Rocket Red dye is nondust- 
ing, noncaking, and very soluble, the 
says. Its granular form facili- 
tates its use in automatic metering 
and mixing equipment. 

It resists a change of physical state 


*REG. U.S, PAT. OFF. 


D.W.HAERING & CO. INC. 


ANALYSTS - CONSULTANTS - MANUFACTURERS 
P. O. Box 10337 
San Antonio 21, Texas 


maker 
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“PROFIT-YARDS* 


Const. Company's 
Hoe at Compton, Calif. 


VERSATILE 10-TON Pal MITI-MITE FOR TRENCHING, 
DIGGING BELL-HOLES, LOADING AND UNLOADING PIPE 


Profit- Yards are the end product of advanced P&H design and engineer- 
ing features that result in higher production, lower operating cost —more 
net profit for P&H users. Truck cranes from 10 to 80 tons—crawler 
cranes from 20 to 110 tons—crawler excavators from % to 3% cu. yds. 
See your P&H dealer for all of the profitable facts or write: Dept. 539A, 
Harnischfeger Corporation, Milwaukee 46, Wisconsin. 


_ HARNISCHFEGER 


TODAY'S INCREASED PRODUCTION 

LOAD, PRESSURES — and demand for 
greater precision call for a good look 
at filter capabilities. 


ARE YOU GETTING THE maximum smooth and trouble free work flow 
that you have a right to expect from today’s equipment ... are 
you keeping pace with the higher speeds and higher pressures 
that are part and parcel of today’s stepped-up work schedule? 
WHY NOT STEP AHEAD with higher speeds, higher pressures .. . 
ther and steadier work flow? 

YOU CAN UP-GRADE your present equipment at no additional cost 
by applying the facts contained in Briggs’ NEW up-to-the-minute 
DATA SHEETS. They are complete with engineering data that can 
be put to work at once on any production problem you may have. 
They cover Fuel, Lube and Compressed Air/Gas Lines. Mail the 
coupon. No obligation. 


FILTERS 


@eFUEL eLUBE and for 
COMPRESSED AIR/GAS LINES. 








THE BRIGGS FILTRATION COMPANY DEPT. 315 
WASHINGTON 16, D. C. 
Y gE q ! Send me your latest DATA SHEETS on FUEL 
J LUBE COMPRESSED AIR/GAS LINES 
Name 
Company 
Address 











| Approximate on-the-job cost is be- 


tween | and 2 cents a joint. 
The tape comes in widths of 2, %4, 


| and I in. in rolls of 250, 500, and 


1,000 in. SOURCE: Friesiand Plastics 


Co., Dept. OGJ, Friesland, Wis. 
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Rotary four-wheel 
| pipe cutter 


.. recently developed is designed for 


| large steel and cast-iron pipe with di- 
| ameters from 12 to 24 in. It consists 


of a separable circular frame joined 
at the midsections by hinged screws 


| and adjusting nuts. An aluminum 


handle is placed successively over the 
eight lugs on the outside of the frame 


| and used to tighten the cutter as cut- 
| ting proceeds. 


The 16-in. Reed rotary cutter 


| weighs only 51 Ib. complete. All units 
| separate into three easily carried 
| parts. Only 45 to 60° of handle 


swing are needed. Only a 6 to 8-in 


| channel is needed under the pipe. 
| SOURCE: Reed Mfg. Co., Dept. OGJ, 
1420 West Eighth Street, Erie, Pa. 


| Air dryer removes moisture 


. . . from air _ lines, 
providing clean air at 
the main line at a 
precisely regulated 
pressure. The maker 
says the Air Trans- 
former will operate 
under the most diffi- 
cult working condi- 
tions at full effici- 
ency. It is automatic. 
No manual drainage 
is necessary. 

Main components are an automatic 
water separator and an air regulator. 
The separator is a baffle type. Air 
enters it through a filtering screen 
and is whirled downward over a bell- 
shaped baffle. When the air reaches 
the reservoir, its direction of flow is 


| changed. This precipitates the mois- 


ture downward while the air expands 
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Here is the single Lt fele l=) Tele) Mu Lyte MTA) 
special-alloy jet-nozzles may be used 
from #Wo fo seven jets. There is also a multi-stag: 
jets in three horizontal planes. Sliding sleeve 
Opening of the jets in each plane as needed 


DOWELL ANNOUNCES ABRASIJET 


—a new service developed to 
do things that “‘couldn’t be done”’ 


These photographs show the tool used in Abrasijet*, 
Dowell’s fast new abrasive jetting service; and the way 
it works to solve oil and gas well problems that have 
been extremely difficult or impossible in the past. 

Abrasive-laden water, oil or acid is pumped through 
jet nozzles against the pipe or formation. Sand, flint or 
steel pellets may be used as the abrasive. 

Abrasijet is used to remove scale from formation 
faces or casing. It is used to perforate casing. It is also 
used to enlarge open holes, and to create slots to re- 
duce formation breakdown pressures in acidizing or 
fracturing treatments. 

When Abrasijet is used ahead of stimulation serv- 
ices, the casing can be perforated on the same set-up— 
without the expense of calling a special perforating 
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unit. The stimulation treatment can usually proceed 
without the need of removing the too] from the well. 

Since the action is primarily mechanical, Abrasijet 
removes deposits that resist acid. Because no explosives 
are used, there is no danger of shattering cement or 
splitting pipe. 

Although Abrasijet was first used to clean up old 
water injection wells, operators are finding new uses 
for the service every day. 

For detailed information on Abrasijet or prompt 
service, call the Dowell office nearest you. There 
are more than 165 service points in the United 
States, Canada, Venezuela and Argentina. Dowell, 
Tulsa 1, Oklahoma. 


*DOWELL SERVICE MARK 


Services for the oil industry 
DIVISION OF THE DOW CHEMICAL COMPANY 





aint Nowe to 











cv, 


' J i ae 
Now You Can Get 
Up To 


Guaranteed 
Dewpoint Depression! 


THE NEW BS&B DEW _DROP* WITH TRIETHYLENE 
GLYCOL PRODUCES EXTREMELY DRY GAS... 
PERMITS DEHYDRATION AT MUCH HIGHER 
WELLHEAD TEMPERATURES! 


*DEW DROP is a trade name of 
Black, Sivalls & Bryson, Inc. 


Want More Information? 
Ask Your BS&B Man, or Write to... 


BLACK, SIVALLS & BRYSON, INC. 
DEPT. 1-A9B P.O. BOX 1714, OKLAHOMA CITY 
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SHOWCASE... 


New Equipment 


upward. SOURCE: Spee-Flo Co., 
Dept. OGJ, 6614 Harrisburg Boule- 
vard, Houston 11, 





Free-piston pump on market 


handles anything that flows, the 
maker claims. These fluids can in- 
clude molten metal, concrete, plastics, 
acids, and semisolids. The pump has 
nine moving parts and moves fluid in 
stainless-steel chambers. Compressed 
air introduced into the cylinders op- 
erates il 

Each chamber contains a nylon 
free - floating piston and two nylon 
ball valves. One chamber can be 
stopped while the others continue to 
operate. This permits the pump to be 
operated indefinitely without  shut- 
down. SOURCE: Crossley Machine 
Co., Dept. OGJ, Trenton, N. J. 


« 
"Fl i Pole) i-murc lage ll ale Mh ial-mieilelel au 


Grooved-end pipe 
couplings, fittings 


Yuba Barite, with 
available in a new line come in 
two series. Series 98-1 is for working 
pressures up to 500 psi., and Series 
98-2 is for working pressures up to ee weigh! mud 
1,000 psi. Both come with gaskets for The Yuba Barite mine evada, through 
either general service or for oil and 
gasoline. Bodies of the couplings are 
of malleable iron. The bolts are an 
oval-neck track type of heat-treated plies for immediate deliv o drilling location 
carbon steel Four Corners, Wyom 
To assemble the couplings, simply 
draw up the two bolts which extend 
through the coupling halves. The spe- 
cial gaskets grip the pipe ends, main- nhl 
taining even pressure around the YUBA MILLING DIVISION 
pipe fo tight, permanent seal. The 
gaskets are resilient, enabling the pip- = METALS DISINTEGRATING COMPANY, INC 
ing to absorb pipeline stresses and 


movements safely. SOURCE: Dresser General Offices, Dept. B, Elizabeth B, N. J. 


Mfg. Div., one of the Dresser In- 
y ia 
dustries, Dept. OGJ, Bradford. Pa. — pigs beso nae sacaig 


silat lal Me Lilibaehilela Mel mm acl tT, 


gravity makes it th deal ch 


located mills in Sal Lake tat folate! 


Emeryville, Californic ssur jenerous, dependabdle 


Your experienced 


you with your spse 
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THE BEST TEST YETI! 


Supplementing other standard tests, 
FARROWTEST subjects Republic Electric 
Resistance Weld to thorough electronic in- 
spection. Small yet injurious defects are 
unerringly detected. Only pipe that meets 
Republic’s quality control standards can be 
delivered. In no way does FARROWTEST 
affect the uniformity of Republic Electric 
Resistance Weld. You will continue to enjoy 
smoother bending in field or shop, accurate 
line-up of joints, uniformly high yield 
strength and ductility. 
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FARROWTEST 


... ushering in a new era in line pipe dependability! 





Plan now for FARROWTEST®. Here is a nondestructive in- 
spection method to supplement the many other quality 
safeguards provided by Republic. A unique eddy- 
current test providing the last word in quality control. 


Exclusive with Republic Electric Resistance Weld 
Line Pipe, FARROWTEST depends upon the induction of 
electric currents in the pipe as it is passed through a 
series of detection coils. A defect in the pipe disrupts 
the flow pattern of these currents. Electronic detection 
devices send the message to the control panel to activate 
controls which reject the pipe automatically . . . inde- 
pendent of operator’s observation or judgment, 


Used by Republic with complete success in the pro- 
duction of tubular products for other critical uses, 
FARROWTEST is a proved performance safeguard. Ex- 
perience has time and again proven its reliability in 
assuring top quality. In highly critical line pipe appli- 
cations, the added assurance of FARROWTEST quality is 
particularly vital. 


FARROWTEST has already taken its place in the pro- 
duction of Republic Electric Resistance Weld Line Pipe 
and is well along in test and verification trials. For com- 
plete information, write Republic Steel Corporation, 
Dept. OG-8127, 1441 Republic Bldg., Cleveland 1, Ohio. 


REPUBLIC STEEL @&» 
Weleda Wider Rouge of, Stiwslard, Stools and, Store Prodlittlg 
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Fracturing Dependability! More BOPD! 


HERE ARE ELEVEN DEPENDABLE HALLIBURTON 
BASIC FRACTURING TECHNIQUES: 





SANDOIL SAND-ACID 
ACIDFRAC SAND-WATER 
VIS-O-FRAC WATERFRAC 
EMULSIFRAC ACID-SANDOIL 
HYDRAFRAC, CHEMFRAC 
ACIDGEL FRAC 








AND FOUR DEPENDABLE TECHNIQUE VARIATIONS: 


FRACPAC PERFPAC MULTIFRAC VERTIFRAC_ 


For most of your well conditions ... For most of the formation requirements, Halliburton has a 


dependable, field-proven fracturing service designed for stimulating greater recovery from your well. 


If you haven't yet received your copy of Halliburton’s fracturing factbook, “Elements 
of Hydraulic Fracturing”...Ask your nearby Halliburton Fracturing Specialist for it today! 


W{ HALLIBURTON 


FRACTURING SERVICES 


HALLIBURTON OIL WELL CEMENTING COMPANY + DUNCAN, OKLAHOMA 


“Continue To Look To Halliburton — For Leadership” 


@ HYDRAFRAC — A Registered Service Mark of Pan-American Petroleum Corporation 
@ VERTIFRAC — Related Company User 
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Operator-lubricator 
for plug valves 


now being produced is a self- 

automatic lubricator and 
mechanical operator that requires no 
pneumatic or electrical power. It is 
designed to not overlubricate valves 
but to allow additional lubrication if 
desired by the operator. 

The Roto -Hammer operator and 
lubricator provides a 
ground-lever control for remote oper- 
ation of overhead plug valves, elimi- 
nating the need for expensive and 
platforms. Another ad- 
vantage is that it can save on initial 
installation costs by enabling valves 
in overhead lines to be installed in 
straight runs, eliminating the need for 
routing piping to ground level or for 
a platform. It allows hand 
operation of overhead valves at ground 
level Adequate lubrication is sup- 
each valve operation. 
can extend the life of 
reduce down time for 

Refilling the grease 
reservoir in the operator in overhead 
s simpler than greasing the 
stem of a gate valve, the maker says. 
SOURCE: Roto Hammer Co., Dept. 
OGJ, 2804 West Fortieth Street, 
Tulsa. 


contained 


automatic 


hazardous 


providing 


plied before 
This feature 
valves and 


maintenance 


Service 


Plastic welding rod 

available in three types 
the maker says are particularly 
to fie'd work in the petroleum 
Called Kamlar, the rod is 
to be without voids and con- 
tains only virgin materials. The three 
available types are polyvinyl chloride, 
Types | and 2, polyethylene, Types 
1, 2, and 3, and polypropylene. Sizes 
range from ¥% to 3/16 in. The PVC 
rod is packaged in 2%, 5, and 25-lb. 
packages or tubes. The other two 
types are packaged in 3 and 6-lb. 
tubes. Rod length for all types is 57 
in. Prices range from $2.45 to $3.82 


iS OW 
W hich 
suited 
industry 


designed 
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a pound, depending upon the type 
and packaging. SOURCE: Laramy 
Products Co., Dept. OGJ, 90 South 
Street, Hingham, Mass. 


Glass fiber tank 


is translucent 
... making the liquid level always 
visible. The tank is made of a chem- 
ically inert polyester resin and rein- 
forced with woven glass-fiber matting 
that can be custom-molded. 

The tank can be obtained to desired 
specifications with capacities from 50 


to 5,000 gal. and in any shape re- 
quired, the maker says. The maker's 
standard tanks are immediately avail- 
able in a variety of capacities and 
shapes, including horizontal cylindri- 
cal, oval, and hexagonal. SOURCE: 
Hanson Equipment Co., Dept. OGJ, 
Beloit, Wis. 


Coffee pot for drilling rigs 


... has been developed that is spe- 
cially designed for use on either d.c. 
or a.c.-powered rigs. The unit is an 
electric-percolating type that makes 





How They Rely on These 
ROPERS! 





SERIES H PUMP 
To 600 PSI—10 to 75 GPM 


Packed box or mechanical 
seal. Widely used for gath- 
ering lines. 


SERIES H AND SERIES 3600 PUMPS 
SPECIFIED FOR PIPE LINE HOOK-UPS 


Regardless of the power supply used, 
ROPER PUMPS offer dependable service 
on continuous or intermittent pumping. 
These pumps give the advantage of design 


simplicity 


. two equal size, precision- 


mated gears run in axial hydraulic balance 
for positive displacement and assurance of 
smooth, non-pulsating flow in either direc- 
tion of rotation. One of the outstanding 
features of the ROPER design is easy ac- 
cessibility to the working parts. Neither 


piping nor mountings are disturbed whether 
for making a simple inspection or a major 


repair. 


Specify ROPERS for close-in or remote in- 
stallations. They will provide the dependable 


pumping you must have. 


ROPER HYDRAULICS, INC. 


499 BLACKHAWK PARK AVE. 
ROCKFORD, ILLINOIS 


SERIES 3600 PUMP 
To 100 PSI—20 to 300 GPM 


Packed box or mechanical 
seal. For gathering lines or 
circulating and transfer. 


ROPER 


ROTARY PUMPS 





For Constant, Uninterrupted 


POWER FLOW in the 


SEMI-ENCLOSED — normal or medium slip, 3 
phase, 60 cycle. Has prelubricated bal! bear- 
ings in semi-enclosed protected housing, 40 
degree C rise. Built for continuous duty. High 
Torque, tow starting current. Extra insulating 
coating throughout. 


TOTALLY ENCLOSED —fan cooled, normal or 
medium slip, 3 phase, 60 cycle. Has prelubri 
cated ball bearings, totally enclosed FAN cooled 
55 degrees C rise, for continuous duty. High 
Torque — low starting current. Extra insulating 
coating throughout. 


OIL FIELDS 
jody Never Go Wrong 
clELDMASTER 


BALL BEARING MOTORS 
Here’s Why... 


They are specifically designed to overcome 
the unusual conditions of Oil Field re- 
quirements, and there is a type and H.P. 
built to fit your exact needs. Unexcellied 
since they are... 


© DRIP PROOF 
e VERMIN PROOF 
MOISTURE PROOF 
CORROSION RESISTANT 
e FORCED AIR COOLED 
e HAVE SEALED TERMINAL PORT 


Write for fully descriptive literature 


BETHLEHEM STEEL CO. 


Supply Division 


Tulsa, Oklahoma 


Manufactured by Valley Electric Corporation, St. Louis 8, Mo. 





CONTROL VALVES 





Wherever positive, accurate control is 


required, DeZurik Control Valves provide 


the surest, most economical! solution. 


They shut dead-tight—even the stem seal is leak proof! Their 
high capacity usually means a smaller size DeZurik Valve can 
replace a larger, more expensive conventional valve. They’re 
available in sizes /” and larger, in a wide range of body 


materials. 


For more details on the positive advantages of DeZurik 


DeZurRIK 


CORPORATION 
SARTELL, MINNESOTA 


Control Valves, see the 
DeZurik representative in 
your area, or write to Dept. 
CV for Bulletin 150. 
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American Integrating Orifice 
Meters provide more accurate 
measurement by the continu- 
ous multiplication of the 
square root of the measured 
differential by the square root 
of the absolute line pressure. 


Single, double and duplex- 
integrating models available 
in a wide range of manometer 
types and working pressures. 
Dust-proof, die-cast alumi- 
num cases...Gasclok and 
electric instrument chart 
drives. Also supplied with 
American Telecounter for 
remote readings. 


Ask for Bulletin 401 for 
complete details. 


AMERICAN 


METER COMPANY 


PME ORPORSTED see taeerewe 


General Offices: Philadeiphia 16, Pa. 
Sales Offices in Principal Cities 
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10 cups and keeps it at drinking tem- 
perature. It is constructed to with- 
stand voltage surges which may oc- 
cur in the power system of an electric 
drilling rig. Price is about $12. 
SOURCE Rig- Pot Products Co., 
Dept. OGJ, 1622 West First Street, 
Elk City, Okla. 


Pipelayer rollers need 
no greasing 


as they are permanently lubricated 
at the factory. Not only the track rol- 
lers but also the carrier rollers and 
idlers are permanently lubricated on 
this Model 572 Series D Pipelayer 
during factory assembly. 

Other noteworthy features have also 
been included on the new machine 
designed to increase its working abil- 
ity and to cut servicing time. For 
example, winch speeds have been in- 
creased to permit faster pipe handling. 
Lowering speed has been increased 
from 222 to 230 ft. a minute. A turbo- 
charger has been added to the engine 
to increase engine flywheel horsepower 
to 140 from 128 hp. And, engine 
been increased from 1,200 
to 1,240 r.p.m. to match the increased 
horsepower to the torque converter. 
SOURCE: Caterpillar Tractor Co., 
Dept. OGJ, Peoria, Ill. 


speed has 


New compound to 
keep engines cool 


by preventing scale and sludge 
formation in the cooling system is on 
the market. When used in cooling 
systems containing scale, it removes 
the scale 

The resulting compounds remain 
stable over a wide range of tempera- 
ture and pH. The maker reports that 
tests show the chemical is safe to use 
at normal operating temperature and 
even above the boiling point of water. 

The compound is suited for use in 
standby engines to prevent scale and 
sludge formation as no heat is re- 
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quired for chemical reaction. The 
compound comes in 15 and 55 gal. 
drums and in cases of 24 pint cans. 
SOURCE: Solvent Mfg. Co., Dept. 
OGJ, RFD 3, Box 353 G, Oklahoma 
City 7. 


Multiport valve needs 
no lubrication 


.as Teflon sleeves are used. The 
Tufline plug type of valve is made 
of stainless steel with either four or 
five ports. 

The nonlubricating feature can re- 
duce the need for maintenance as com- 


i 


pared to lubricated type of valves. 
Too, the multiport design minimizes 
the number of valves required to 
achieve multiple flow patterns. 

A wiping action of the sleeve keeps 
the plug free of adhering solids and 
liquids. Operating temperature rat- 
ings range from —150° to 400° F. 
Operating pressures can range from 
vacuum to 275 psi., depending upon 
the temperature. The valve is made in 
an ASA 150-Ib. ciass in sizes of “2 
through 2 in. with both flanged and 
screw ends. SOURCE: Continental 
Mfg. Co., Dept. OGJ, 247 Park Ave- 
nue, New York 17. 








SERVICE BODIES 


. . for ¥-, %-, 
electrically welded into one unit 


and one-ton truck chassis. All-steel 
. waterti * 


compartments with double panel doors Recessed pi 


handles with cylinder locks keyed alike, 





3-WAY 
DUMP BODIES 


Dump to p—. right, left and rear. . . the 
perfect d for windrowing, back- 
filling on 4 precision dumping where space 
1 limited. Adaptable to ail standard truck 
chassis. 


SIDE BOXES 


jo all pick-up trucks. Watertight compart- 

ents double pane! doors . . . recessed 
paddle handles with cylinder locks keyed alike. 
leven types, seven lengths available. 


THERE’S A KING WINCH 
TO FIT YOUR NEEDS 


Custom-made for practical- 
ly all makes of trucks... 


complete, 


ready-to-install, 


ready-to-operate units with 
pulling capacities up to 
19,000 Ibs. 


Write for 


free literature. 


INFORMATION IN REGARD TO 


YOUR SPECIFIC 
NEEDS ON REQUEST 


IRON WORKS, Inc. 





P. O. BOX 7726 * 


HOUSTON TEXAS 
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WITH INTERNATIONAL TRUCKS 
YOUR BIGGEST SAVING IS TIME! 


INTERNATIONAL Trucks are built for dependability! into the world’s widest selection of models. They 

Dependability that eliminates the “twice-up” costs tailor trucks for your special needs, to make sure you 

of highly trained crews and specialized equipment get the right truck when you want it! 

standing idle as a result of unexpected downtime. See or call your INTERNATIONAL Dealer or INTER- 
INTERNATIONAL Oil-field-truck specialists are avail- NATIONAL oil field representative today. Ask him 

able to help specify the truck for your job on your _—_ about the specialized models and the world’s largest 

job. They draw from the industry’s widest selection exclusive truck parts and service network that can 





of truck and oil field components, incorporate them save you important time and money now! 


EXPLORATION: PRODUCTION: 

From powerful six-cylinder engine (up to 212 hp.) The 54-in. bumper-to-back-of-cab dimension of this INTER- 
ill-wheel-drive and specially designed sand NATIONAL model VCOF-405, plus rugged lightweight frame and 
suspension, allow you to mount servicing equipment in little 
overall length and remain legal. Ten ground points give greater 
flotation off the road, better weight distribution over it. Avail- 
able with wide selection of gasoline, LPG or diesel engines. 


to ¢ 
tires, this husky INTERNATIONAL model RF-190 
6x6) is built to carry men and equipment every- 
where there’s oil. Special rigging to meet special 
operating conditions in most foreign countries. 


TRANSPORTATION: 

Ready to step in and do anything, this INTERNATIONAL 
model B-160 winch truck hauls pipe for gathering systems, 
draws up heavy welding equipment for job-site repairs, 
stays on the go all day long with all around versatility. 
Choose a power train that matches a six-cylinder or V-8 
engine with standard, tandem or all-wheel-drive for smooth 
performance in any job, on any terrain. 


INTERNATIONAL 
LPRUCKS | conptene tive 


Motor Trucks +» Crawler Tractors - Construction Equipment - McCormick ® Farm Equipment and Farmall&® Tractors 


nal Harvester Co. . Chicago « 
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SHOWCASE... 


New Literature 


Instrument drive and 

timing unit 

.. Which is air or gas-powered and 
completely self-contained is described 
in a new available bulletin. Accord- 
| ing to the literature, the instrument 


OF FLUID INTERFACE ARRIVAL 
AT MISSOURI PIPELINE | called Gas Drive—will operate in- 
definitely and without attention. 


STATION It should be particularly applicable 
| for remote location installations, such 
as offshore wells and gas-gathering 
systems, where it isn’t always pos- 
| sible to manually wind a conventional 
chart drive. 

Bulletin 1107 offers descriptions, 
applications, operation, photographs, 
and schematic drawings. SOURCE: 
Meter & Valve Div., Rockwell Mfg. 
| Co., Dept. OGJ, 400 North Lexing- 
| ton Avenue, Pittsburgh 8. 





ACCURATE, IMMEDIATE RECORDING 


_ Catalog details orifice plates 
. along with sealing units and ring 
| type of joint plate holders. The eight- 
page literature describes universal- 
size orifice plates for use in orifice 
fittings, as well as paddle-type orifice 
flange plates and plates for flow sec- 
tions. 

Catalog Section G also details three 
sealing units: dual, Teflon, and metal- 
lic seals. Complete information on 

| design, sizes, ASA pressure ratings, 
| and materials is given: SOURCE: 
| Daniel Orifice Fitting Co., Dept. OGJ, 
| P. O. Box 19097, Houston 24. 


CX-195 > 


BY-PASS PROBE 
Plastic coated. Cable 
connection inside ex- 


plosion-proof condulet 

















4 MODEL DLRE RECORDER 
cal recording with weather-proof housing. Connected 
coaxial cable and located over 200’ from probe. 





CPA measures and records interface, water content or | Mud-acid technical report 


component changes in the fluid stream by measuring ... describes the solution chemically, 
dielectric differences of fluid passing through a probe. lists uses, summarizes methods of 


Recording is on 12” round chart. 
SPECIFICATIONS 
Range of Measurement: 4.3 MMFD minimum and 1100 MMFD maximum (equal to 1 
min. and 35% max. for water in 
Accuracy: Within 0.5 of 1% of actual capacitance indicated (equal to + 0.15 of 1% 
water in oil) 
Sensitivity: Standard — 0.043 MMFD equivalent to 0.01 of 1% water contamination in oil 
Power: 115 volt, 60 cy. A.C. 
Recorder Motor: Electric or spring wound 
Recording: Local —at or near point of measurement; 
Telemetering ver any pair of telegraph grade 
wires; Pneumatic — provides air signal at distant 
point 
Housing: Explosion-proof or weather-proof 
Optional Accessories: High-low alarm switches; 7-day or 
30-day recording charts; Temperature compensation 
Probes: 2”, 3” and 4” flanged, grooved or threaded 


ACORPORATED 


We 
4, 





treating wells with the solution, pro- 
vides laboratory data, and shows re- 
sults obtained by using mud acid. The 
16-page report contains tables, photos, 
case histories, and graphs which out- 
line the effect of mud acid on pro- 
ductivity. SOURCE: Dowell Division 
of The Dow Chemical Co., Dept. 
OG], P. O. Box 536, Tulsa. 


An 88-page hydrostatic- 
instrumentation 
... handbook contains: (1) informa- 
tion on principles of hydrostatic meas- 
urement; (2) selection and installation 
of instruments; (3) design and con- 
struction of panel systems; and (4) 
engineering data and diagrams. 
Instruments described in the 
pocket-size reference manual include 
liquid-level indicators; fuel-oil indica- 
tors; dial indicators; indicators for 
small tanks, hydraulic machinery 
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NEW W"SON TAPRSEAL: 


SCRAPER CUP 
OFFERS PROVEN 


RESISTANCE TO 


EAR, TEAR 
) SWELLING! 


Actual photographs of TAPRSEAL cup before and after 
simulated pipeline test in ethyl gasoline for five days 
(500 miles) 


Williamson testing equipment, the only repetitive 
COMPARATIVE cup tester in existence, has prov- 
en the TAPRSEAL to be WEAR RESISTANT ... 
TEAR RESISTANT and SWELL RESISTANT. As 
the photographs show, there were no tears or 
breaks and only minimum wear after this tortur- 


ous test. TAPRSEAL Scraper 
cups for ali types of 


Specify WmSon TAPRSEAL Scraper Cups... pipeline scrapers from 
developed after years of research . . . proven after cdead 
months of testing. 


Ye UD.Williemzon.l ae. 


PIONEERS OF PIPELINE EQUIPMENT & ~T P. O. BOX 40 TULSA 2, OKLAHOMA 


REPRESENTATIVES AROUND THE WORLD 


SEPTEMBER 21, 1959—VOL. 57, NO. 39 





Were Still Looking 
for a Pipe Fitter 
Who Doesnt 


_ 


... It’s the only pipe 
wrench for my money. 
I've got work to do!” 


~~ oo a 


AVALLARY 


Elyria, Ohio, U.S.A. 


Hitt 


THREADED PIPE... it’s Tight... !t’s Best... Costs Less? 





BURGESS-MANNING 


SNUBBER NEWS 





_tOTTl=—©_=—_- Dedicated to the Elimination 
of Pulsation and Intake and Exhaus 





Snubbers Used 
to Quiet Compressor Engines 


oo Sia 


Burgess-Manning BES-12 Exhaust Snubbers, installed on 


engine compressors at 


Continental Oil’s 


West Short 


Junction Plant, are eliminating excessive exhaust noise. 


The West Short Junction Nat- 
ural Gasoline Plant, owned by 
Continental Oi] Co., in Cleve- 
land County, Oklahoma, is one 
of the most efficient plants of its 
type in this country. Operated 
by only two men, it is note- 
worthy for both its low opera- 
tion and maintenance cost and 
the many unusual operational 
features that contribute to its 
efficiency. 


Among the distinguishing fea- 
tures of the plant is the absence 
of excessive exhaust noise from 
the 13-550 HP engine-compres- 
sors. Aware, through experience, 
of the high noise level of the 
exhaust from such a battery of 
compressors, Southwest Indus- 
tries, Inc., who supplied the com- 


I} you have an exhaust or 
intake noise problem, or a 
pulsation condition that 
causes dangerous vibration 
in a closed pipe line system, 
you will find it profitable 
to consult Burgess-Manning 
engineers for an effective 
solution, 


| 


pressors, included a Burgess- 
Manning BES-12 Exhaust 
Silencer with each unit. The 
silencers are installed vertically 
at the end of the exhaust mani- 
fold so that the exhaust is dis- 
charged well above the roof. 
Considering the number and 
horsepower of these compres- 
sors, the West Short Junction 
plant is one of the quietest, as 
well as most efficient, plants in 
the Petroleum industry. 








Cross section of a typical 
Burgess-Manning Snubber, 
similar to the type used at 
Continental’s West Short 
Junction Natural Gasoline 
plant. 











mee) BURGESS-MANNING COMPANY 
Sound Enginwring Industrial Silencer Diuiséon 


9217 Sovereign Row, Dallas 35, Texas 


Libertyville, Ilinois 
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reservoirs, and truck tanks; specific- 
gravity indicators; liquid-level con- 


trols; pneumatic manifold valves; 
safety cleanout valves; and miscel- M F A S lJ R F PENBERTHY 
laneous products. Direct Reading 
The handbook also includes 26 M X LIQUID LEVEL GAGES 


pages of information on tank-volume 
Designed with exclusive features for range 


formulas, conversion tables, viscosity ; . 
charts, hydrometer scales, and speci- Of PORIOROSS, SEE > COLPCRND CEMr 


. a diti h if i t 
fic-gravity tables for various liquids. Pi MP = eaneiits: 5 sons aa se Ba 
SOURCE: Petrometer Corp., Dept. psig. Lengths to 12 ft. Liquid shows 


OGJ, 43-22 Tenth Street, Long Island lack for positive accuracy. 

City 1, N. Y. @ TRANSPARENT — 4 pressure groups to 
F X HAU ST 10,000 psig. Lengths to 12 ft. Clearly 

? 2 shows color, density on media. 
Roller-chain flexible @ SPECIAL SERVICE — High pressure, 
lj Frost-Proof, Heating Tube and Cham- 
coupliings WA H ber, Welding Pad, Large Chambers 
.are illustrated and discussed in and Inclined Gages, Explosion-Proof 


new Bulletin 597. It offers advantages Illuminator. 


of the couplings and carries informa- AE RATE 


tion on how to select them properly. 
The literature includes a discussion 
on installation and maintenance pro- AGITATE 
cedures. SOURCE: Chain Belt Co., 

Dept. OGJ, P. O. Box 2022, Milwau- 


a C 0 M P R E S S Exclusive eee ae 


B hI . h on installation, eliminates strains 
rusniess sync ronous common to forced installations. 


nerators AT 0 M | 7 F $ @ Threaded Valves for service 
= . . & to 6000 PSI 


in 40 to 300-kw. ratings are de- © Theeniel’Velves tie sorelce 


scribed in new Bulletin 51B9192 now : to 1500 PSI 


obtainable. The four-page bulletin K | 4 K J LATE ad : @ Stuffing Box Valves for service 
i to 750 PS] 


contains photographs, advantages, 
descriptions, characteristics, and spe- me @ Special Valves and Accessories. 


cifications. SOURCE: Allis-Chalmers Alan 
Mfg. Co., Dept. OGJ, 864 South 





Seventieth Street, Milwaukee 1. 


Filter-media selection chart | EXTRACT 


promises to guide you in the se- PENBERTHY 
lection of proper engineering ma- | EJECTORS 
terials and filter media for given | Hydraulic, air and 
types of corrosive conditions. Pre- | steam operated Pen- 
pared in booklet form, the chart lists berthy ejectors (jet 
filter media for varying concentra- pumps, eductors, ex- er 

' Eaten” 198 “o A hausters and syphons) simplify han- 

tions more than 2) corrosive dling of fluids, vapors, gases and “hot” 
agents. Primarily, the chart narrows | materials. In a variety of standard and 
down the choice of filter materials. | special designs and materials. 


Sixteen-page.. Booklet PUR-66D 
also lists corrosive agents varying PENBERTHY 
from acetic acid to zinc chloride, con- | SUMP PUMPS 
centration percentages, temperatures, Auumtanie, dlaceric, explosion pecek, 


and filter media of metallic, plastic, ; submersible and standard types in 
or other-type design. SOURCE: Puro- 8 models, 20 sizes. 


lator Products, Inc., Dept. OGJ, 
Rahway, N. J. 


Your request for literature or 


Standards of identifi- specific engineering data, for 
any or all Penberthy products, 


cation symbols will receive prompt, personal 


attention. 
PENBERTHY MANUFACTURING COMPANY 
Division of Buffalo-Eclipse Corporation 
PROPHETSTOWN, ILLINOIS 


are contained in a new publica- 

tion now obtainable. Entitled “Rec- 

ommended Practice for Permanently 

Affixing Identification Symbols to 

Fabricated Piping?’ a copy is avail- @ EJECTORS 

able free by filling out and mailing There’s Certain Satisfaction Y ©@ INJECTORS 
PASEATH 


Res YCLING JET PUMPS 

the enclose ard. a 

ve enclosns tayuay ened in PRODUCTS BY @ LIQUID LEVEL GAGES 
Identification symbols are recom- @ GAGE VALVES 


mended for general applications @ SUMP PUMPS 
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How long did it take to gouge out 
this 64 cubic inches of steel? 


Fourteen hours’ time were formerly required to chip 64 
cubic inches of metal from a 5-ton reaction-type turbine casting. 
Using the Arcair cutting and gouging torch the job was done 
in 1% hours, saving this company 12% hours of costly, hard 
work, not counting clean-up time formerly required — and 
completely eliminated with the Arcair process! 

You can cut, gouge, bevel or groove any metal using the 
Arcair process—and get similar dramatic cost savings, with 
an investment of much less than $100. 


HOW DOES ARCAIR WORK? The 1%%-lb. torch utilizes 
Arcair COPPERCLAD electrodes, energized by current from 
a welding machine to melt the metal. Air from an 80-100 p.s.i. 
air line travels through the torch and out tiny holes in the head, 
pushing the metal ahead of the worked surface. Fifteen minutes 
instruction is all an operator needs 


WHAT'S YOUR PROBLEM? If you have a specific metal re- 
moval problem, or would like additional information, write us. 
Or, ask your welding supply distributor. 


ARCAIR CO., 479 S. Mt. Pleasant St 
lancaster, Ohio 
Send me more information on ARCAIR TORCHES and COPPERCLAD ELECTRODES. 








(NAME) ——, ke (TITLE) 





(COMPANY) 








(ADDRESS) se: 7 (STATE) 





mY 
PROBLEM 

















Your best insurance 
against loss of life or 
property wherever 
lease gas is used! In- 
coming gas is filtered 
before use. Three 
separate chambers 
within “GAS GARD” 
do it. As fluids build 
up in lower chamber, 
stainless steel float 
rises and shuts off 
eas until fluid is 
rained away man- 
ually. A size for any 
application. 


IMMEDIATE DELIVERY 


4” x 30” x 125 PS! 


$75.70 


F.0.B. TULSA 


“GAGE-IT" 


The 
Gauger’s 
Delight 


For determining oil-water, BS- 
water interface in stock tank. 
Fits any standard tape line. No 
batteries. Simple to operese. 
Nothing to wear out. Shipping 
weight approximately 2 Ibs. 


IMMEDIATE DELIVERY 


$42.50 
(Without Tape Line) 
F.0.B. TULSA 


Write for Literature 


THE HOIL COMPANY 


Oil Treating Systems 
TULSA, OKLAHOMA 
Or Thru Your 
CONTINENTAL-EMSCO STORE 
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where different metal alloys are used 
in compliance with ASME or ASA 
codes. SOURCE: Pipe Fabrication 
Institute, Dept. OGJ, One Gateway 
Center, Pittsburgh 22. 


Auto-fleet leasing 
publication 


analyzes advantages and disad- 
vantages of auto-fleet leasing for 
company salesmen in cities and over 
the road. The available 24-page study 
includes charts which analyze costs 
involved in different fleet plans. It’s 
based on records covering almost 
30,000 individual autos. SOURCE: 
Foundation for Management Research 
Dept. OGJ, 121 West Adams Street, 
Chicago 3. 


Conversion-factors 
wall chart 


gives about 400 conversions— 
such as liters to cubic centimeters 
and gallons to cubic feet—which are 
often difficult to find in reference 
manuals 

The 8% by 11%-in. black and 
yellow chart—which is free for the 
asking—furnishes such information 
as atmospheres to feet of water, 
pounds per square inch to inches of 
mercury, horsepower to British ther- 
mal units per minute, quarts (dry and 
liquid) to cubic inches, and microns 
to meters. SOURCE: Precision Equip- 
ment Co., Dept. OGJ, 4409B Ravens- 
wood Avenue, Chicago 40. 


New standard 
heat-exchangers 


Bulletin B-20 features design and 
application information on six ex- 
changer types. The 20-page literature 
contains tables of mechanical details, 
pictures, line drawings, thermal de- 
sign data, and heat-exchanger calcula- 
tions 

Also included is a table showing a 
typical range of values for size ap- 
proximations and a graph giving the 
logarithmic mean-temperature  dif- 
ference. SOURCE: Struthers Wells 
Corp., Dept. OGJ, Warren, Pa. 


Folder shows pump 
standardization 


which is achieved with the new 
Veriflow pump—a vertical single 
stage pump, covering the range of 1, 
|¥2, 2, 3, and 4-in. pumps. The litera- 
ture offers general information, de- 
scriptions, design and economy fea- 


do you insure a 
pipeline system? 


You answer that question only by doing the job. 
You answer it with a very special knowledge of 
insurance as applied to the pipeline, its pumping 
and compressor stations, dehydration and 
gasoline plants, aerial and underwater crossings 
and the product that flows through the lines, 
You apply special experience in insuring all 
phases of a project from the design and 
engineering stage through the purchase of 
right-of-way to the completed system 
in operation, You turn to account a very 
special capacity to develop sound protection 
at the lowest possible rates. 

Marsh & McLennan does that specialized and 
exacting job—world-wide. Through over half a 
century of petroleum industry growth we have 
worked with the greatest names in the field. 
Throughout latter-year evolution of the oil, gas 
and transmission industries we have kept pace 
with technological developments, covered new 
values at risk, evolved special protection in 
special situations, built a unique fund of 
insurance experience for industry use. 

Whether in oil and gas or any other industry, 
you will find our nationwide and Overseas 
organization rendering a continuing service that 
goes beyond the traditional function of a broker 
or agent to include engineering, loss adjusting, 
research and impartial counsel. 


Your inquiry is invited. 


MaArsu & McLENNAN 


INCORPORATED 


Insurance Brokers 


CONSULTING ACTUARIES +» AVERAGE ADJUSTERS 





tures, and sectional and outline draw- Chicago New York San Francisco Minneapolis Detroit Los Angeles Boston 
ings. SOURCE: United Centrifugal Pittsburgh Seattle St. Louis Indianapolis St. Paul Portland Buffalo Duluth 
Pumps, Dept. OGJ, 580 Second Street, Atlanta New Orleans Tulsa Milwaukee Phoenix Cleveland Norfolk Charleston 
Oakland, Calif. Oakland Montreal Toronto Vancouver Calgary Havana Caracas London 
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Cuts 
Drill-Out 
Time p to 


13” 


—— 


==) 
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THAT'S RIGHT... rock bits require 8 to 16 hours to drill-out 
drillable Production packers—but the new Baker Packer 
Milling Tool does the job in 2 to 4 hours. 

Why does this new tool reduce the time so drastically? 
Because Baker engineers designed it to perform this one job 
efficiently. It is not an all-purpose milling tool. Hence, it 
does not mill up the entire packer, but on/y those elements 
that hold the packer in a set position against the casing. 

Another important factor is the sustaining, self-sharpening 
action of the milling shoe and bottom sub. These cutting 
areas are dressed with special Baker Milling-Carbide Com- 
pound. Hundreds of carefully selected carbide chips are 
bonded ina matrix, and so distributed that an efficient milling 
action is always maintained 

During milling the tool is stabilized in the casing by its 
lower portion which rotates inside the packer body. A simple 
spring-loaded catch sleeve expands below the packer so that 


when the tool is retrieved, the remaining portion of the packer 

PRODUCT 
e.° NUMBER 

a positive emergency release 747-C 


can be brought to the surface. This catch sleeve also provides 


In addition to Baker production packers, the milling tool 
may be used for other drillable packers of similar design. It 
is available domestically on a low-cost rental basis, through 
your experienced Baker Serviceman—ask him for complete 
information or write for Catalog Supplement No. 353. 


BAKER OIL TOOLS, INC. + HOUSTON + LOS ANGELES * NEW YORK 
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Halliburton makes three changes 

. in its field administration, accord- 
ing to R. G. Kelly, senior vice presi- 
dent 

pe McBride, who retired as 
Shreveport division manager, is suc- 
ceeded by Travis Phillips, former di- 
vision manager at New Orleans. Bur- 
ton Aulick has been promoted from 


Travis Phillips Burton Aulick 
assistant manager to manager at the 
New Orleans post. 

McBride became associated with 
the late Erle P. Halliburton in 1921, 
3 years before incorporation of the 
present Halliburton Oil Well Cement- 
ing Co. Since the death of the found- 
er, McBride has been senior employe 
in length of service and has managed 
the Shreveport division since 1947. 

Phillips joined Halliburton in 1940 
and has worked in the Mid-Continent, 
Rocky Mountain, and Venezuelan oil 
areas. He has been manager at New 
Orleans since 1956. 

Aulick, who began with the Dun- 
Okla., firm 21 years ago, has 
n East Texas, the Gulf Coast, 
and offshore areas. Aulick had been 
assistant division manager at New Or- 
1954. 


can, 


worked 


leans since 


Southern Pipe & Supply reports 

several organizational changes. A 
new supply store at Buffalo, Okia., is 
under the supervision of Jess Weaver, 
field salesman at Cherokee, 
A new sales office at Pampa, 
s under the direction of Lyle 
who was transferred from 


rormer 

Okl: 
Tex 

Wells 
Tulsa 

Another transfer from Tulsa—Bill 
Hines—takes over the company’s 
Wichita office, and Leo Mullens, 
former store manager at Pawhuska, 
will now m anage Southern Pipe’s 
Houston office. 

Other changes include: Charles 
Brown, promoted to Pawhuska store 
manager replacing Mullens; R. D. 
Hays, promoted to field salesman; 
Gene Geist, employed as a field sales- 
man; and Andy May, employed to 
work in the Pawhuska store. 

In addition to his duties as Tulsa 
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office manager, Jack Bluestein has 
been named administrative manager, 
in which capacity he will have charge 
of the operations of all field stores. 


Brown Fintube Co. sets up 

... affiliated plants in four countries. 
Brown licensees are located in Can- 
ada, England, France, and Germany, 
and have on their staffs designers, en- 
gineers, and fabricators familiar with 
the application of heat-transfer prod- 
ucts. 


R. E. Miller is made manager 
. .. of the Chicago ad 
district office of 

Rockwell Mfg. © 

Co.s Meter & 

Valve Division, ac- 

cording to P. C. 

Kreuch, vice pres- 

ident. Miller, who 

has been manager 

of industrial meter 

sales, Petroleum & R. E. Miller 
Industrial Division since last year, 
joined Rockwell 12 years ago in the 
market-research department. 

In 1950, he was appointed staff 
assistant, accounting department, and 
since then has been assistant sales 
manager of Ohlen-Bishop; sales man- 
ager of Rockwell Tools, Inc.; product 
sales manager, Delta Power Tool Di- 
vision; senior sales engineer, New 
York district office, Meter & Valve 
Division; .and supervisor of gas-prod- 
ucts sales. 

Before assuming his most recent 
position, Miller was assistant product 
manager, lubricant sales, Meter & 
Valve Division. 


(Ben) Adair is named 
. assistant vice 
president by Mac- 
co Oil Tool Co., in 
which post he will 
serve as director of 
engineering and 
product sales co- 
ordinator. He will 
locate in Houston. 
Adair worked 
with Macco from 1953 to 1956 as 
sales engineer, chief engineer, and 
distributor in Houma, La. For the 
past 3 years he has been working 
with Parkersburg Rig & Reel Co. as 
division product application engineer 
and division sales engineer. Prior to 
his employment with Macco, Adair 
was a petroleum engineer with Associ- 
ated Engineers of Houston. 


William B. 


L. H. Busby is named manager 

. Of the south- 
ern region of Se- 
curity Engineering 
Division, one of 
the Dresser indus- 
tries, reports Secur- 
ity’s Sales Vice 
President, Claude 
L. Griffin. Busby, 
former regional 
sales representative L. H. Busby 
for the Dallas concern, now will su- 
pervise sales activities throughout 
South and East Texas, Louisiana, 
Southern Arkansas, Mississippi, Ala- 
bama, and Florida. 

Busby earlier represented American 
Iron & Machine Works in engineer- 
ing and sales capacities in the same 
areas. He will locate at Security’s 
main plant in Dallas. 


Jack Kohl is appointed manager 
... Of the western sales region of 
Black, Sivalls & Bryson, Inc.’s Con- 
trols Division, reports Charles R. 
Bootz, division manager. Kohl will 
headquarter in Los Angeles. 

Kohl formerly served in Phila- 
delphia where he had been district 
sales manager since 1957. He started 
with BS&B in 1953 as a sales engineer 
in the Chicago office. Previous to 
joining the company, he worked as 
an engineer for Sherwin-Williams Co. 
and Visking Corp., both in Chicago. 


Cooper-Bessemer Corp. forms 
; a new sales 
district by consoli- 
dating the Western 
ennsylvania and 
Qhio areas, an- 
nounces Grant C. 
Woodard, general 
sales manager of 
the Mount Vernon, 
Ohio firm. Headed 
F. M. Devin by F. M. Devin, 
vice president and district manager, 
the territory will be known as the 
east central district and will be com- 
posed of three individual territories. 
Working under Devin are three 
branch managers: R. L. Reynolds, 
Grove City, Pa.; J. R. Craine, Mount 
Vernon; and J. M. Brannaman, Pitts- 
burgh. 


J&L reassigns O’Brien, Rankin 

... to new positions, announces W. L. 
Wolfe, vice president, sales, of Jones 
& Laughlin Supply Division. B. G. 
O’Brien, salesman at Salem, IIl., has 


253 





been assigned to Greensburg, Ky., and 
J. H. Rankin, salesman at Kermit, 
Tex., goes to Hobbs, N. M. 

O'Brien began his career with Jones 
& Laughlin in 1943 as a storeman at 
Perry, Okla. He was promoted to 
store manager at Reed City, Mich. in 
1945, and later transferred in the 
same capacity to Mt. Pleasant, Mich. 
O’Brien served as salesman at Mt. 
‘Pleasant and was later transferred to 
Salem. 

Rankin entered J&L’s sales-training 
program in 1957 and completed train- 
ing in January 1959. He then became 
a salesman at Kermit. 


R. G. LeTourneau, Inc. offers 

. its Steel Divi- § ‘ 
products to 
the open market, 
and announces that 
James R. Ander- 
son has been em- 
ployed to assist in 
handling the needs 
of steel sales cus- 
tomers. .Anderson 
recently completed 6 years with Earl 
M. Jorgensen Steel Co., Dallas. 

The Steel Division, located at the 
headquarters plant in Longview, Tex., 
produces a variety of electric-furnace, 


iv 


sion 





oe  —_— 


skid-mounted 
AUTOMATIC CRUDE OIL 
METERING ASSEMBLY 
... With proportional sampler 


Unit automatically shuts down after allowable has been 
flowed, with volume corrected to 60°F and registered on 


counter and/or ticket. 


MECO sampler stores sample at line pressure. 


Air and non-condensible gases are automatically separated 
from liquid and vented. Metering of gases is prevented. 


Unit includes line-size strainer e SMITH line-size deaerator 
@ float-operated pilot and safety shut-down valve « MECO 
proportional sampler « A. O. Smith positive displacement 
liquid meter ¢ SMITH set stop valve. 





i cOxX in 
| salesman and was appointed district 





| Communications 


laboratory-controlled plate. During 
previous years, output of the 300-ton- 
per-day mill has gone to supply Le- 
Tourneau manufacturing facilities at 
Longview and Vicksburg, Miss., plus 
a limited number of outside accounts. 


F. H. Foglesong is appointed 

. to the newly created post of man- 
ager of alloy sales for Babcock & Wil- 
cox Co.’s Tubular Products Division, 
announces Leon B. Wohlgemuth, the 
division’s general sales manager. 
Foglesong will headquarter at the di- 
vision’s general offices in Beaver Falls, 
Pa. 

Succeeding Foglesong as manager 
of the division’s Detroit district sales 


F. H. Foglesong A. D. Zar 


office is A. D. Zar, who had been 
sales representative in the Milwaukee 
district office. 

Foglesong joined Babcock & Wil- 
1947 as a Detroit district 


manager 2 years later. 

Zar began his career with Globe 
Steel Tube Co. in Milwaukee in 1936, 
and served in various capacities in 
production and sales departments. 
After Babcock & Wilcox purchased 
Globe Steel 3 years ago, Zar was 
made Milwaukee district sales repre- 
sentative. 


| Representatives are named 


... for RCA mobile communications 
equipment in five areas, announces R. 


| C. Dubois, Jr., sales manager of the 
| communications products department, 


Radio Corp. of America. 
Newly appointed manufacturer’s 


| representatives are: J. F. Ottmar Co., 


Radio Service & 
Corp., Shreveport; 
Miami Mobile, Inc., Miami; Rocky 
Mountain Communications Co., Inc., 


Spokane; Mobile 


| Denver; and Modern Electronics Lab- 
| oratory Corp., Syracuse. 


| D. R. Ruffin joins Rayonier, Inc. 
| ...a8 special field representative to 


the domestic oil industry, reports 
Michael A. Brown, general sales man- 
ager of the chemical cellulose and 
silvichemical manufacturer. 

In this newly created position, Ruf- 


| fin will concentrate on sales and serv- 
| ice aspects of the company’s line of 
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Compare 


new Westinghouse K 


‘ 


tone-equipment 


at $322 per channel, complete” 


You can’t afford not to compare value received in 
the new line of Westinghouse Type KA audio 
tone equipment . . . the optimum design consider- 
ing performance and space factors at an average 
cost of only $322 per channel, for all equipment. 

Using less than 1.6 rack spaces per channel, KA 
tone equipment will handle high-speed teletype 
and high-speed data transmission. For example, 
up to 100 words per minute can be transmitted 
with 170-cycle channel spacing. Up to 18 
channels can be provided over a single voice 
frequency circuit using wire lines, microwave 
radio or power line carrier. 

Fully transistorized KA tone equipment is 
available for on-off control, impulse-type or 


hannel cost varies according to the number 

per common frame and power supply. The 

S$ an average per channel price. Actual 
y from $343 to $300 per channel for 6 to 25 
espectively 
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frequency-type telemetering, supervisory or load 
control, teletype and other telegraphic-type func- 
tions—for remote indication, measurement, con- 
trol or data transmission. Modular, self-support- 
ing “flip-out” construction requires no rear 
access. is, plus elimination of tubes and 
availability of normal, routine check test points 
on fronts of panels, simplifies and reduces 
maintenance to an absolute minimum. 

For full information on Type KA audio tone 
equipment, or other Communication and Con- 
trol Paniiante, contact your Westinghouse repre- 
sentative or write Westinghouse Electric Cor- 
poration, P. O. Box 868, Pittsburgh 30, Penna. 


J-60985 


you caw BE SURE...1F IT'S \ Vesti nghouse 


WATCH “WESTINGHOUSE LUCILLE BALL-DESI ARNAZ SHOWS” CBS TV FRIDAYS 





How tape stops 
sulfuric acid 
at this cat-cracking 


THE MODERN TOOL... AT WORK FOR MODERN INDUSTRY 


FIVE YEARS UNDER THESE HIGHLY CORROSIVE CONDITIONS PROVES 
THAT POLYKEN PROTECTION WORKS ...70 TRIM COSTS 


Look in on one of the world’s largest fluid catalytic 
cracking units. A maze of conduit and pipe exposed 
to an extremely corrosive sulfuric acid atmosphere. 


Formerly, these structures had to be painted 
every three or four months. Maintenance costs were 
excessive. Then, five years ago, they were wrapped 
with Polyken Protective Tape Coating. They have 
needed practically no attention since. 


INERT POLYETHYLENE 


The reason is that Polyken takes amazingly inert 
polyethylene and makes it into a tape coating with 
all these properties. 


®@ tough and elastic 

@ unplasticized, non-drying film 

@ doubly thick adhesive to seal all voids 

© far higher adhesion for a true bond to pipe surface 
© lower water vapor transmission rate 

@ higher electrical insulation resistance 


Atlanta, Georgia: Steele & 
Ass ites, Inc 


Chicago, Illinois: Sales Engineer 


> Ir 
Cincinnati, Ohio: Hare Equ 
Cleveland, Ohio: The Har 


“orp 
Denver, Colorado: Potters 
supply 

Des Moines, lowa: Donald 
Corporation 

Fort Worth, Texas: Piost 
Engineering & Sales Corp 
Harvey, La.: Allen Cath 
Protection Company, Ir 
Houston, Texas: Catt 
Protect  >ervice 

Kansas City, Missouri: 


3s Engineering C 


i‘ 


Long Beach, Calif.: Bornes & 
Delaney 

Memphis, Tenn.: Genera! Pipe ¢ 
Supply Co 

Minneapolis, Minn.: Sin 
Equipment Co. 

Philadelphia, Pa.: Harold ! 
Davis Co 

Plainfield, New Jersey: 
Steel Protection Corr 

St. Lovis, Missouri: Shutt F 
Equipment Co 

San Francisco, Calif.: 
Incandescent Supply 

San Francisco, Calif.: P! 
Edwards Electric Co 

Seattle, Washington: Farwest 
Corrosion Control Cort 
Seattle, Washington: Pac’! 
Water Works Supply 


Polukeri 


Experienced in modern 
PROTECTIVE COATING 


me KEN DALL company 
Polyken Sales Division 


@ better cold weather handling and durability 


Check the savings. Contact the Polyken distributor 
in your area. 
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Rayflo oil-well drilling-mud dispers- 
ants. Prior to his employment with 
Rayonier, Ruffin was with Sunray 
Mid-Continent Oil Co., as a drilling- 
mud engineer. 


Marshall L. Stirling is named 
special repre- 

sentative to the oil, 

gas, and chemical 

industries for But- 

ler Mfg. Co.’s 

Buildings Division. 

He will and 

supplement field 

efforts with 

companies in these 

fields, directly to Butler’s 

main in Kansas City. 

A 2-year company employe, Stirl- 
ing formerly was sales manager of the 
company’s Union Tank Division in 
Previously he spent several 
years in the natural-gas department of 
Magnolia Petroleum Co., and was 
with Dowell Division of The Dow 
Chemical Co. for 16 years. He was 
Dowell’s general sales manager. 


assist 
sales 


reporting 


office 


Houston 


Mark C. Parker is promoted 

. to service man- 
ager of Brewster 
Co., announces 
John L. Morgan, 
director and sales 
manager of the 
Shreveport firm. 
Rising from a shop 
machinist and as- 
sembler in the 
Brewster plant, 
served as a field representative 
until 1955, when he was 
issistant service manager. 
service representative posts 
to R. T. Hester, Houston; 
Billy D. White, Odessa, Tex.; and 
Gerald C. Wiley, Shreveport. 

Meanwhile, Lawrence Hare was 
d from Shreveport to Okla- 
and J. D. Harrison was 
Casper, Wyo., to the 
company’s parts and service branch 
office in New Iberia, La. 


M. C. Parker 
Parke 
for 6 vears 
ippointed 

Field 


were givel 


transferre 
homa Ci 


moved trom 


Daniel Orifice Fitting Co. adds 

Ken Kendall to the Los Angeles 
sales force. Prior to joining Daniel, 
was a Sales engineer with 


Kendall 
Rockwell Mfg. Co. for 5 years. 


Welex announces duty changes 
for seven executives as a result of a 
expansion program. In Fort 
former Sales Vice President 
Vaughan has been named vice 
for cased-hole services. 
In Houston, G. T. Armstrong, vice 


company 
Worth 
JI. B 


pre sident 


SEPTEMBER 21, 








1959—VOL. 57, NO. 39 


president and former manager of re- 
search and engineering, was named 
vice president for open-hole services 
and appointed to Welex, Inc.’s execu- 
tive committee. His office will remain 
in Houston. Former Chief Research 
Engineer O. R. Smith assumes the job 
of manager of research and engineer- 
ing, and the Houston interpretation 
section, under Chief Evaluation Engi- 
neer Terry Walker, is now a part of 
the sales department. 

Research and Engineering Vice 
President W. J. Green will be as- 
sisted in handling patents and other 
legal matters by H. K. McArthur, re- 
search and engineering vice president. 


H. B. Hurley, assistant to the presi- 
dent, has been named to head the 
Gulf Coast sales organization with 
headquarters in Houston. 


Wayne Tilton is appointed 

. a transportation consultant to the 
petroleum industry by KLM Royal 
Dutch Airlines, according to Dirk J. 
Koeleman, vice president and general 
manager for the United States. Tilton 
will locate in New York City. 

Prior to joining KLM, Tilton was 
with Robert H. Ray Co., Houston. 
Since 1952, he has been stationed in 
Saudi Arabia, Tripoli, and Libya. 





COMPRESSORS AND 


The new Needles, 
California Compressor 
Station operates with 
quiet efficiency. Maxim 
Silencers cut down 
exhaust noise and intake 
pulsation to the minimum, 
Specify the world’s most 
widely used silencer— 

a Maxim, There’s no quiet 


like Maxim-Quiet. 


MAXIM-QUIET 


Be 


ge ee eee 


Emhart Manufacturing Company / Maxim Division / Box 216 / Hartford 1, Connecticut 98 ; 


Please send me bulletins on Maxim Silencers for > 


Emhart Manufacturing Company 
Maxim Division 


Box 216, Hartford 1, Conn. 


Photos courtesy of Southern 
California and Southern 
Counties Gas Companies 


EMHART 


(CD Waste heat recovery 
(0 Steam, air or gas discharges 
(0 Jet engine exhaust and intake 





name 


C0 Internal combustion exhaust 
and intake 





company 


0 Air compressor intokes and 
discharges 





address 


(0 Blower intakes and discharges 
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TORRINGTON 
Spherical Roller Bearings Offer: 


inherent self-alignment 
conformity of rollers to raceways 
integral center guide flange for 
stability 

positive roller guidance 
land-riding bronze cages 
maximum radial and thrust 
capacity 

controlled internal clearance 
electronically selected rollers 


Sear... | Shaped for Stability! 


The asymmetrical shape of each roller in Torrington Spherical Roller Bearings 
contributes directly to operating stability and long service life. 

The maximum roller diameter is not at the center of the roller. Located towards 
the center flange, it insures geometric positioning of the roller for positive guidance 
with free rolling action. 

he roller shape also approaches that of a tapered roller. Lines extended from the 
roller-to-race contact zone converge at the roller and bearing axes. This approach 
to true conical rolling action further assures stability. 

These are two more reasons why Torrington Spherical Roller Bearings operate 
cooler, quieter and with greater stability. For the ultimate in bearing performance 
and service life, always specify Torrington Spherical Roller Bearings. The Torrington 
Company, South Bend 21, Ind.—and Torrington, Conn. 
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Every Basic Type of Anti-friction Bearing 


SPHERICAL ROLLER + TAPERED ROLLER + CYLINDRICAL ROLLER + NEEDLE + BALL + NEEDLE ROLLERS + THRUST 
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Among the Drilling Contractors 


Success at first Yukon strike proves... 


Logistics pay off 


A SAGA of modern drilling was cli- 
maxed when Western Minerals, Ltd., 
made a gas strike in excess of 8 
M.M.c.f.d. at its 1 Chance well in an 
unsurveyed area of Canada’s Yukon 
Territory 

[he location is just south of the 
Arctic Circle and is within 200 miles 
of the Arctic Ocean. It is about 2,200 
miles north of Calgary, Alta., center 
of much Canadian drilling. For com- 
parison, Calgary is about 2,200 miles 
north of Dallas. 

The temperature at the location 
reaches —60° F. Mid- 
winter nights are 24 hr. long. Before 
the job could begin, the rig with its 
equipment and supplies, totaling 2,500 
tons, had to be hauled hundreds of 
miles across snow and ice on tractor- 
sleighs. 
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STAGING AREA at Fiat Creek, 30 miles south of Dawson City. 
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Plans to drill in the area were based | 


on geological work that began in 
1953. Drilling was by Parker Drilling 
Co. of Canada, Ltd., using a Type 55 


rig manufactured by National Supply | 


Co. 


Equipment Assembled in 1956 


Purchased for the project, the rig | 
has special moisture-removal equip- | 
ment to prevent the air lines from | 
freezing. It was assembled at Edmon- | 
ton and drilled a shakedown well at | 
Bruderheim, Alta., in September and | 
October 1956. In addition to the Type | 
55 draw works, with a sand reel and | 
dynamic brake, the rig includes a two- | 
section National drive group with two | 


General Motors engines, 


equipped 


with torque converters. Two National | 
C-250 slush pumps are each powered | 





NOW-AT LAST 
A MEASURING 
WHEEL THAT 
MEASURES 
ACCURATELY 

TO A FRACTION 
OF AN INCH! 


Rolatape’s 
amazing new 
Model 415 meets 
all your measuring 
— measuring 
quickly and surely over 
most uneven and 
irregular terrain with no 
risk of human error. This 
time-saving instrument is cali- 
brated to measure cccurately in 
full view of operator as it is rolled 
along, giving measurements in 
inches (to 2 inch} on one side of 
measuring wheel, and tenths of 
@ foot (to .5 of a foot) on the 
other. Sturdy and lightwight, 
it is equipped with auto- 
matic brake and built-in 
stand. Hardie folds 
compactly. See one 
at your dealer's 
today. 


ON IRREGULAR SURFACES 
SEND TODAY FOR FULL DETAILS 





ROLATAPE Inc. ! 
1741 14th Street, 
Santa Monica, Calif. 


Send me free details on ROLATAPE: 
NAME 
FIRM. 
AODRESS. 
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HOW TO RUN CASING ...FAST! 





New steels are 
born at 
Armco 


40 feet of Armco casing ready to lower 


There are just three steps in running Armco Casing. 
Line-up problems are eliminated. The Armco Slip-Joint 
Collar holds the next joint in alignment for a downhand 
fillet weld—the fastest and easiest weld to make. Running 
time is cut to a minimum. 

Armco Casing is quickly available. Contact the near- 


National Tank Company stocking points for Armco Casing: Casper, Wyoming; Clay City, 


est National Tank Company stocking point listed below. 
For complete details, write us for the catalog “Armco 
Casing for Oil and Gas Wells.” Armco Drainage & Metal 
Products, Inc., 5629 Curtis Street, Middletown, Ohio, 
or 201 KOME Building, Tulsa, Oklahoma. 


ilinois; El Dorado, Kansas; Farmington, New Mexico; Great Bend, Kansas; 


Harvey, Louisiana; Hobbs, New Mexico; Houston, Texas; Lake Charles, La.; Liberal, Kansas; New Harmony, Indiana; New Iberia, La.; Odessa, Texas; Oklahoma City, 
Okla.; Pampa, Texas; Perryton, Texas; Seminole, Okla.; Shreveport, La.; Sidney, Nebraska; Snyder, Texas; Williston, North Dakota. 


ARMCO DRAINAGE & METAL PRODUCTS 





DRM 3 
V/, 


Subsidiary of ARMCO STEEL CORPORATION 


® OTHER SUBSIDIARIES AND DIVISIONS: Armco Division + Sheffield Division * The National Supply Company 


The Armco International Corporation * Union Wire Rope Corporation »* Southwest Steel Products 
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a 
Dependable 


Low-Cost 


Performance 


ia 
Available in all 


At Supply popular sizes 


Stores 
Everywhere 





NEW and IMPROVE 
OSITIVE EXPANDIN 


Here Are 
"Dead Men 

THAT 

HOLD!" 


r “Dead Men That Hold!’ Use for 


wicker! Stronger! Use Grip-Tite Expanding 


Anchor 
pm e drilling mast, well servicing mast, pull- 
ing truck, floor blocks, derrick guy wires. 


30 YEARS OF OIL FIELD USE! 
ite Anchors have fail-safe construction, 
ositive lock-open expansion. Made of 
1g lived certified malleable iron, All rods 
3” 1.D. Eye. 


Grip-Tite MANUFACTURING CO. 


BOX 111 * WINTERSET, IOWA 
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by General Motors diesel engines. 

The drill string is supported on a 
133-ft. Lee C. Moore mast, using a 
National hook-block, Type “E” swivel, 
and an SHS 20/-in. rotary. Blowout 
equipment consists of a Hydril GK 
12-900 and a 12-in. Series 900 Double 
Shaffer, with an 80-gal. Hydril auto- 
matic accumulator. 

After the shakedown well was com- 
pleted, the rig and equipment were 
trucked from Edmonton to Flat 
Creek, about 30 miles south of Daw- 
son City, famed boom town of the 
Klondike gold rush. 


Rig Hauled by Cat Trains 


Two cat trains were used, operating 
a shuttle service that carried the 
equipment and supplies to the original 
well site, 1 Eagle Plain. Started late 
in December 1956, these trips con- 
tinued until the middle of March 
1957. Each train consisted of six or 
seven tracked vehicles, each pulling 
three or four sleighs, with a total load 
of 60 tons. Two complete crews were 
assigned to each train, permitting day 
and night travel. Trail cabooses for 
cooking and sleeping, and a workshop 
caboose, were part of each train. 

Although stops en route were made 
only to refuel and to eat, each 600- 
mile round trip took about 20 days. 
Some of the mountains passed are 
7,000 to 8,000 ft. high. Through De- 
cember, January, and February, tem- 
peratures in the area are normally 
—40° to —50° F., and may drop to 
60° below. Snow is piled up three to 
four ft. deep until the spring breakup 
around May 15. At some points the 
trains crossed frozen streams that 
would be impassable after the ice 
melted. For this reason, sufficient 
supplies were taken to last through 
the summer. 

This location was the farthest north 
that a rig has operated in Canada. 

When the original hole proved dry, 
the rig and equipment were moved 50 
miles to a new location in February 
1959. The well was spudded in early 
June, about the time of the spring 
breakup. The gas strike, at about 
4,250 ft., was reported August 17. 
The well also contains light-gravity 
oil. 

Radio communication is maintained 
with Dawson City and other points. 
New crews are flown in every 3 
months. 

Success of the 1 Chance well is ex- 
pected to influence other companies 
to begin drilling in the Yukon and 
Northwest Territories, where reserva- 
tions already have been placed cover- 
ing over 80 million acres. An addi- 
tional 80 million acres in Arctic 
islands off the northern coast of Can- 
ada are covered by reservations. 





fly 
UNITED AIR LINES’ 
NEW DC-8 JET 
MAINLINER® 


to the 


AMERICAN 
PETROLEUM INSTITUTE 
CONVENTION 


November, 7959 
in Chicago 


Enjoy the newest, biggest, room- 
iest, quietest of all the jets— 
United Air Lines’ DC-8 Jet built 
by Douglas, famous for comfort, 
unmatched for dependability. It 
features roomy lounges for First 
Class and Air Coach passengers. 
Wider, higher-packed seats for 
privacy. Enjoy all the extra care 
that makes DC-8 Jet Mainliners 
best of the jets! Or choose First 
Class or Custom Coach DC-7 
Mainliners, delicious hot meals 
included in your fare. Combine 
your convention with a complete 
United Air Lines vacation! Ask 
your travel agent for full details, 
or call your nearest United Air 
Lines office now. 


® a 
JET MAINLINER, BY DOUGLAS 


Extra Care has madcle it the best of the jets 
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“To Raise, Procure...& Sell, Oils...” 


When E. L. Drake completed 
America’s first oil well 100 years 
ago in Titusville, Pennsylvania, 
more than an industry was born 
—an epoch was launched. Since 
that eventful day, petroleum has 
revolutionized agriculture, indus- 
try and transportation, created 
great national wealth, and lifted 
burdens from men’s backs the 
world over. 

Yet, significant as it was, the 
Titusville well should not obscure 
an earlier event in New Haven, 
Connecticut. There, men with ven- 
ture capital and the courage to risk 
it, first envisioned the commercial 


SINCLAIR OIL CORPORATION ~- 
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possibilities of Pennsylvania “rock 
oil”. And, in 1858 they chartered 
the Seneca Oil Company, which 
sent Drake to prospect on its Titus- 
ville land. 

Like the explorers and drillers, 
the true adventurers of oil are 
those who venture their money. It 
is they who have sustained the oil 
industry, the chief source of the 
world’s energy. 

In this Centennial year, Sinclair 
salutes those early venturers, the 
first stockholders of Seneca Oil 
Company. They were the predeces- 
sors of almost four million men and 
women who today own most of 


600 FIFTH AVENUE 


America’s second largest industry, 
and who are a chief source of the 
new capital required by its con- 
tinued growth. 


Sineloir 
yd 


A Great Name in Oil 





* NEW YORK 20, N. Y. 
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Rigs whirl in 
South Dakota 
at record pace 


BY FRANK J. GARDNER 


PERCHED cn the south edge of the 
Williston basin, South Dakota has 
been sadly neglected by the oil hunter 
since the original Williston oil strike 
in 1951. 

One small field was found at Buf- 
falo in 1954, and no other success 
stemmed from sporadic wildcatting 
until 1958, when Clarkson & Schlaijk- 
er found the “West Buffalo” pool at 
the | Government, a 228-bbl. discov- 
ery based on a nontechnical location. 
Production in both areas comes from 
Red River-Ordovician rocks at depths 
of 8,500 to 8,700 ft. Both are in 
Harding County. 


From a slow start . . . Some of this 
neglect resulted from poor perform- 
ance of the early Buffalo wells and 
from disappointment in the few ex- 
ploratory holes that were drilled. The 
initial Buffalo discovery was Shell Oil 
Co. 1 State, a 129-bbl. well drilled on 
seismic dope; a dilly-dally develop- 
ment program saw only one more well 
in 1954, no more in 1955 or 1956, 
and finally a third one in 1957. In 
1958, Mid-America Minerals entered 
the field and drilled the fourth pro- 
ducer at Buffalo. 

So far, Harding County had been 
“Shell's corner.” What really jolted 
new life into the area was the West 
Buffalo hit last December. Since then, 
new operators have moved into the 
play, notably Carter Oil Co. Also, 
new leapfrog successes south of the 
main field have drawn attention to 
much greater possibility than had 
previously been apparent. 


Giant strides . . . Shell’s 14-28 Haiva- 
la (Section 28-21n-4e) was a long 
stepout success to the south of Buf- 
falo; it is within the official field 
limits as outlined by the state. Then, 
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SOUTH DAKOTA is undergoing the busiest drilling campaign in its history in 
the vicinity of Buffalo field. New wildcat announcements now come in bunches, 


as more operators move into the area. 


just last month, Shell did it again. 
The 1 Tilus, in Section 11-20n-4e, 
was finished as a new-field discovery 
for 111 bbl. of oil and (typical of Red 
River wells around here) 109 bbl. of 
water per day; pay zone in Red River 
was 8,365-67 ft. 


To new projects . . . And so the pic- 
ture changes. As a result of the two 
southward hits and a confirmation of 
the West Buffalo pool, South Dakota’s 
northwestern corner is a busy one. 
Last week, six new locations were an- 
nounced for Harding County; five of 
them lie within the confines of the 
map shown here. In addition to these 
new operations, we find 7 rigs active 
on drilling wells and 3 previously an- 
nounced locations not yet drilling . . . 
a total of 16 projects for this county, 
and certainly a record pace of activity. 

Two interesting developments have 
occurred during the past few days. 
One was the abandonment of a key 
wildcat at Shell 32-31 Nieme “B” in 
Section 31-20n-Se. The other was a 
slight show of oil at Carter’s 1 Trav- 
ers (Section 31-21n-4e), southwest of 
Shell’s Haivala extension of Buffalo 
field. The Shell failure had shows of 
Red River oil at 8,374-76 ft., but 
failed to make the grade; it went to 
total depth 8,386 ft. The Carter well 
cored oil shows in Red River at 8,360- 
70 ft. and has run casing to total depth 
8,440 ft. as a result. 

Taking a closer look at the five new 


locations, we find two of them lying 
between the Shell-Haivala “extension” 
well and the Carter indicator, two off- 
setting the Sheil-Tilus discovery, and 
one (Mid-America 1 Gardner) as a 
1%2-mile southwest stepout from the 
Carter well; all but the last-named are 
Shell operations. This kind of fill-in 
work should soon show which way 
the ball is going to bounce. 

Among the active tests, one of the 
most significant should be Shell’s 12- 
3B Brown, in Section 3-20n-Se (east 
edge of map). This wildcat lies far to 
the east of previous drilling, and if it 
should hit, a big field will be in the 
making here. It’s now running inter- 
mediate casing with current total 
depth 5,800 ft.; the contract calls for 
an 8,600-ft. hole. 

Moving up for a look at Buffalo 
field proper, we see Shell with three 
locations staked on the north flank, 
and two drilling. Mid-America is in 
the final finishing stages at two field 
wells in Section 16-20n-4e . . . again, 
water flows nearly equal and some- 
times exceed the oil flow. 

After a 50-year search, South Da- 
kotans may yet find that big oil field 
they’ve wanted so badly. Before the 
debut of Williston, most drilling was 
shallow and centered about the Black 
Hills uplift in the southwest corner of 
the state; some semicommercial suc- 
cess was found there. But the big oil 
must surely lie within the Williston 
contours. 
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THREE TYPES of 
drainage patterns 
are evident: rectan- 
gular, parallel, and 
dendritic to radial 
in the western, cen- 
ESCARPMENT tral, and eastern 
———— LINE ATION sectors, respective- 
ly. Fig. 1 
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Drainage and geomorphic map is first step in evaluating how . . 
Photogeology gives clues to 


Meet the authors... 


H. Gassaway Brown Ill (left) and Lowell E. Bogart 
specialize in photogeology with the firm of Beard & 
Bogart, consulting geologists, Albuquerque, N. M. 
Bogart, a partner, has a BA from Wooster (Ohio), and 
a MS in geology from University of New Mexico. 
Formerly he worked with Standard of Texas. Brown 
received his BA in geology from Cornell University 
and before joining this firm worked for the Govern- 


ment and in private industry. 
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FAULT - FRACTURE 
map suggests a 
north - south anti- 
cline. The more 
dominant north- 
east - southwest 
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trend overshadows 
the secondary 
northwest - south- 
east trend in this 








shear couple. Fig. 2. 


New Mexico oil prospects 


SEVERAL criteria are useful in de- 
termining structural attitudes through 
the use of photogeology. 

It is often necessary to obtain sur- 
face geologic data rapidly and ac- 
curately without visiting the area of 


study 


quite 


geologic 


In some cases an area may be 
remote or inaccessible. Photo- 
reconnaissance is the tool 
which best meets this need. 

The Ocate area in Mora County, 
New Mexico, illustrates. mapping of 
structural criteria in an area largely 
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covered by volcanics. These volcanics 
are Quaternary in age, consisting of 
basalt flows eminating from several 
vents. Most stratigraphic and struc- 
tural data is therefore masked. Never- 
theless, the basalt-covered areas show 
geomorphic characteristics and fault- 
fracture patterns useful in making 
a structural analysis. These criteria, 
often obscure, can be used in struc- 
tural analysis. 

The area studied is located in the 
northwest corner of Mora County, 


New Mexico, and includes Township 
21n through Township 24n and Range 
16e through Range 19e. Approxi- 
mate bounding lines are 36° 00'— 
36° 22’ N. Lat. and 104° 54’—105° 
17’ W. Long. 

The first step in a study of this 
type is careful stereoscopic examina- 
tion of photography and annotation 
of detailed drainage, faults, fractures, 
bed attitudes and any geomorphic in- 
dications of structure. This data is 
compiled on a base map of the project. 
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SUPERIMPOSING 
data from Figs. 1 
and 2 pinpoints po- 
sition of anticline. 
Fig. 3. 








For this paper three maps were com- 
piled: Fig. 1 shows drainage and phy- 
siography; Fig. 2 shows fault and 
fracture patterns; and Fig. 3 shows a 
combination of Figs. 1 and 2 with 
published data superimposed. 


Drainage and physiography . . . Lines 
AA’ and BB’ separate three areas of 
different drainag. type and pattern 
(Fig. 1). West of line AA’ drainage 
is characterized by a southward- flow- 
ing rectangular system of streams. 
The north-south escarpment in this 
area separates a system of hogbacks 
and strike valleys on the west from 
a gently sloping upland mesa on the 
east. The basalt-covered uplands are 
dotted with numerous small lakes. 
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The drainage and physiographic char- 
acter of the area, then, suggests west- 
erly dipping beds increasing in magni- 
tude to the west. The strike valleys 
imply steep dips and probably fault- 
ing 

Between lines AA’ and BB’ drainage 
is predominantly southeasterly form- 
ing a system of parallel streams. Line 
BB’ is one of drainage diversion where 
several streams flow into a fewer num- 
ber of channels. This can be sug- 
gestive of faulting or uniform dip on 
one limb of a structure. Physiographi- 
cally the area is a wide-open valley 
bounded by escarpments. The es- 
carpment is the edge of a lake-dotted 
basalt upland which surrounds the 
valley. This picture suggests, then, a 


denuded structurally high area, or 
breeched anticline. Observed drain- 
age diversions add strength to this 
possibility. 

The area east of line BB’ is drained 
by southerly and easterly flowing sys- 
tem of dendritic streams. Physio- 
graphically the area is a volcanic-cov- 
ered upland formed by basalt from 
numerous vents. Small lakes dot the 
gently eastward sloping surface. Both 
drainage and physiographic character 
suggest uniform dip to the east. 

In summary, the regional picture 
shows a central valley bounded by a 
scarp-edged upland of volcanic cones 
and rugged topography. Note that 
several of the numerous upland lakes 
appear to follow lineations in a north- 
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Tanganyika. A Failing 2500 test rig. BP 1s currently 


engaged in the search for new sources of oil in 6 far 


separated regions of the continent of Africa. 
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TIPINEHURST RANCH 


REGISTERED QUARTER HORSE SALE 


Sales Arena, Will Rogers Coliseum, Ft. Worth, Oct. 14th at 1:30 P.M. 


PINEHURST RANCH—E. W. BROWN III 
3 MILES WEST OF ORANGE, TEXAS ON HIGHWAY 90 
P. O. Box 459, Orange, Texas Mgr. John Carter 
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west-southeast direction. It will be 
seen later that this is one of the major 
directions in the structural grain. The 
combination of drainage and physio- 
graphy suggests uplift in the valley 
area contained between lines AA’ and 
BB’. 


Faults and fractures . . . The imme- 
diate impression from Fig. 2 is the 
twofold direction of fault and fracture 
pattern: northwest-southeast and 
northeast-southwest. Similarly the 
faults parallel the fracture directions. 
This is to be expected since the same 
force is the likely cause for both, the 
result ranging from _ imperceptible 
movement to rupture. Greatest con- 
centration of fractures occurs in the 
northeast part of the area on the south 
flank of a major volcanic peak. Vol- 
canic vents are roughly aligned paral- 
lel to major fault traces. If one domi- 
nant fracture direction can be picked, 
it would be the northeast-southwest 
direction. 

From these first impressions it is 
apparent that the fault-fracture pat- 
tern forms a diamond-shaped paral- 
lelogram elongated in a north-south 
direction This indicates the maxi- 
/mum stress direction to be east-west 
provided the pattern shown is the re- 
sult of a shear couple. This, then, 
suggests a compresisonal fold parallel 
to and centered about the north-south 
axis of the parallelogram. The major 
fault and fracture directions are neces- 
sarily shear lines. 

Strike-slip movement on the faults 
cannot be mapped on photos in most 
cases but evidence suggests this in- 
terpretation The thrust faults along 
the side of the area were not 
mapped per se on the photography 
but taken from published work. The 
significant point is that the thrust 
plate is on the west side, indicating 
the from that direction. This 
supports the interpretation made from 
the fracture pattern. 


west 


force 


Relative movement was determined 
on all major faults except one. Note 
that all faults forming the parallelo- 
eram have their downthrown side to- 
ward the center of the parallelogram, 
with only one exception. Applying 
the rules of epianticlinal faulting to 
this allows postulation of an anticline 
within the parallelogram. This is the 
“keystone” block principle of the 
downthrown side being toward the 
anticline crest. 


Superimposition of data . . . The third 
map (Fig. 3) shows the combination 
of data presented in Figs. 1 and 2 
with the addition of dips and strikes 
from photos and structure contours 
from a published source, USGS OM 
137. Continental Oil Co. contributed 
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the dry-hole symbol on the anticlinal 
axis. 

Only small scattered outcrops of 
sedimentary rock are present to pro- 
vide structural data. Dips and strikes 
shown indicate areas of sedimentary 
rock; thus it is evident that most of 
the sedimentary rocks are volcanic- 
covered or obscured by alluvium. 

This map (Fig. 3) illustrates the 
combination of criteria obtained 
through photogeologic analysis and 
how it fits published structural con- 
tours. Note the pattern of faults 
around the anticline as well as its 
relation to the erosional basalt scarp. 
This map shows most of the fractures 
on the flanks of the anticline rather 
than on the crest. Perhaps only an 
apparent relationship exists since the 
crest is located in a wide alluviated 


valley where fractures may not be 
evident. 


Summary 

A photogeologic study of the vol- 
canic-covered area centered around 
Ocate, N. M., shows that drainage 
pattern, geomorphology, fracture pat- 
tern and fault pattern can be helpful 
in making a structural analysis of the 
area. Published field work substan- 
tiates data obtained entirely from 
aerial photographs. 
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REMOTE Morrow 








Pennsylvanian gas 
production comes 
to southwestern 
Eddy County in 
Southeast New 
Mexico. 








In southern New Mexico... 


Rank wildcat taps Morrow 


ONE of the few Morrow Pennsyl- 
vanian producers in Southeast New 
Mexico is Humble Oil & Refining 
Co. 1 Bandana Point Unit, 13 miles 
northwest of White City in the south- 
western part of Eddy County. 

Testing continues at this important 
remote discovery. Gas flowed at the 
rate of 1,541 M.c.f.d. from perfora- 
tions at 9,782-96 ft. Flow was through 
%4-in. choke. Top of the Ellenburger 
is 12,070 ft. in this southern New 
Mexico well. 


Location of this wildcat is about 
15 miles west of Dark Canyon field 
in 13-23s-23e. There is no production 
in the area. The well lies on the shelf 
area just outside the Delaware basin, 
and is the westernmost production in 
the Permian basin proper. Morrow 
nomenclature has been in use in 
Southeast New Mexico for only a 
few years. There are very few fields 
in the state with production from the 
Morrow which is Lower Pennsyl- 
vanian in age. 
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Where is Turkey's oil potential? 


OIL POSSIBILITIES in Turkey will 
be considered in this report in the 
order of importance of sedimentary 
deposits in various basins. 

This paper is based on the data of 
the geological map recently com- 
pleted on the scale of 1/100,000 and 
on the geological surveys so far car 
ried out. The opinions presented are 
our own only. 

The first oil-exploration surveys in 
Turkey began at the close of the 19th 
century and since 1926 the Turkish 
Government has had some reconnais 
sance drilling conducted in Thrace, 
Adana, Iskenderun, Gaziantep, 
Mardin. 

The Mining Research & Explora- 
tion Institute of Turkey has handled 
the oil exploration and surveys, and 
has found exploitable oil horizons in 
the Raman and Garzan structures. In 
line with these activities, the Institute 
has executed general and detailed 
geological and geophysical surveys in 
certain areas. 

Under the petroleum law promul- 
gated in 1954, licenses have been so 
far granted to 21 Turkish and foreign 
oil companies to search for oil in 
Turkey. These companies have availed 
themselves of the surveys and reports 


and 


This is an abridgment of a paper read at 
1959 Fifth World Petroleum Congress 
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of the Institute and proceeded with 
oil exploration. The Institute is pros- 
pecting for oil conducting 
and geophysical surveys 
with its own geologists in such areas 
as Sivas-Malatya-Mus-Van which are 
held accordance with the 
provisions of the petroleum law 

[he most promising areas are seen 
where there are oil seepages. Struc- 
favorable for the existence of 
areas and the sedimentary 
important. Producing 
under this heading and 
cover some 121,688 Sq km. 


and is 


geological 


closed in 


tures 
oil in these 
conditions are 
areas come 
areas are those whose 
conditions are favorable 
for the existence of oil, where there 
are also oil seepages, and which cover 
ipproximately 164,565 sq. km. 


Promising 
sedimentary 


The Most Promising Areas 


favorable for the accu- 
mulation of oil are found in these 
areas. Oil seepages in geologic forma- 
various horizons are also 
found here. The thickness of the de- 
posits and the facies are favorable, 
too. The areas are as follows: 


Structures 


tions of 


@ Southeastern Anatolia district 
@ Antakya-Iskenderun district 
@ Adana-Mersin-Mut district 


Thrace district. 


BY CAHIT ERENTOZ and 
ZATI TERNEK 
Geological Division, 
Institute of Mineral Research & 
Exploration, 

Ankara, Turkey 


Anatolia district ... 
This district is located between the 
metamorphic Bitlis Massif in the 
north, the Anti-Taurus mountains in 
the northwest, the south bend inter- 
linking the Anti-Taurus mountains in 
the west, and the Arabian block. In 
this district lie the oil-producing 
Raman and Garzan oil fields. 

The Cilo, Giri, Tanin, and Cudi 
heights, forming the Hakkari moun- 
tains and extending as a strip east of 
the basin following the orogenic zone 
south of the Bitlis Massif, are of para- 
mount importance as they furnish 
data on the deeper formations of this 
area. In this district the dolomitic 
limestone horizons, partly massive 
and with hydrocarbon zones above the 
Permo-Carboniferous (Tanin forma- 
tion, 2,000 m. thick), also contain 
bituminous limestone-shales occasion- 
ally in the Devonian and the Triassic 
(Goyan formation). These correspond 
to the massive limestones which con- 
stitute the oil horizon in the Raman 
oil wells. There are impregnations of 


Southeastern 
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Loading of this portable drill rig was started at 6:30 A.M., and Macks are ready to haul it to 
new location in Cadiz Field, Live Oak County, Texas—32 rugged cross-country miles away. 


ON SCHEDULE-REGARDLESS 


“‘Here’s why we operate with the best equipment we can buy,”’ says Niehaus know their job . . . and their Macks. They expect rugged 
H. L. (Brownie) Choate, veteran oil field trucker of Alice, Texas. working conditions, and they're ready for them with trucks that 
“One thing can’t afford in this fast-moving business is are built to take on the roughest, toughest jobs in the oil fields. 
on-the-job truck breakdowns or bogdowns . . . even though you Your Mack branch or distributor will show you why Mack 
have to make your drilling equipment move on schedule, never trucks can save you plenty in terms of downtime, delays and 
knowing exact vhat you’re going to run into, or what your headaches. Mack Trucks, Inc., Plainfield, New Jersey. In Canada: 
trucks will be called on to do. Mack Trucks of Canada, Ltd., Toronto, Ontario. 
‘“‘On-the-job breakdowns have become a thing of the past since om 
we made Macks the backbone of our fleet. And as for bogging Ni A Cc * 
down, experience has convinced us that Mack’s four-wheel drive 
Balanced Bogie with Power Divider will pull through anything FIRST NAME FOR 


that we, or al e else, will run into in this business.” T R uU c rs S 
Brownie Choate and his experienced truck pusher “Boots” 


At new drilling Macks go to work setting up rig platform. Terrain New rig platform nearing completion as Macks spot heavy platform sec- 
proved unexpectedly bad but the trucks were there on schedule. On-the- tions. Jobs like these call for fast, sure teamwork between trucks and crews. 
job performance mparisions switched H. L. Choate to Macks. This job was cleaned up in 6% hours... thanks to capable equipment. 

















hydrocarbons in the sandstone beds 
of the Devonian rocks which are the 
oldest in the Hacertum Dagi heights, 
north of Diyarbakir. This is the only 
hydrocarbon-bearing zone in the low- 
er part of the Paleozoic. 

Above the Carboniferous, Permian, 
and Triassic massive limestones, Juras- 
sic-Maestrichtian age, with bitumen 
accumulations, have always shown 
lithologic differences due to lateral 
and vertical facies changes in various 
parts of the district. These limestones 
vary in thickness 900 m. as shown by 
the Raman drilling operations; | ,000 
m. in the Kentalan drilling, and 
6,000 m. at Gerciis. On the other 
hand, their thickness varies between 
400-1,000 m., among outcrops and 
reaches some 2,000 m. in the Cudi 
heights at Hakkari. 


These massive limestones 
may serve as reservoir rock, are over- 
lain by the Kermav formation of 
Upper Maestrichtian-Lower Paleocene 
age, which generally contains shale 
The thickness of these formations 
varies between 300 and 800-900 m 
The coarse, clastic, and reddish shale 
sequence having the features of a 
regressive facies and overlying the 
latter series is the Gerciis formation, 
Ypresian in age. 

In the Adiyaman-Kahta-Urfa-Ga 
ziantep districts, each of which lies in 
this basin, there has been thick and 
continuous sedimentation ranging 
from Paleozoic to Miocene as ob 
served in eastern Anatolia. However, 
facies changes can be seen in certain 
beds. The Miocene formations above 
the Lutetian Midyat limestones show 
another characteristic aspect in this 
district. In the drilling operations con- 
ducted at Kahta, some oil seepages 
were observed, particularly in the mas- 
sive limestones where there is a petro- 
liferous horizon 600 m. thick. Again, 
during drilling at 1,300 m. at Gazian 
tep, an asphalt horizon of 25 m. was 
crossed in massive limestones 400 m 
in thickness. 

Despite the fact that important oil 
fields have been found in the Asmari 
limestones (these correspond to the 
Midyat limestones) which lie outside 
the southern boundaries of Turkey, 
no oil could be seen in the Midyat 
limestones in Turkey as they are void 
of good caprock. In southeastern 
Anatolia as well as Iskenderun oil 
fields are likely to be found in the 
marine Miocene layers. 

This is also especially true for the 
Miocene or Eocene formations situ- 
ated under basalt and thick Plio- 
Quarternary levels widespread in the 
neighborhood of Kiyarbakir. Again 
this may hold for the Miocene and 
particularly the Eocene in the Cizre 
plain, as there exists a rather thick 


which 
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capping layer. Finally, favorable con- 
ditions might exist in this district in 
the Lower Mesozoic, and for the 
Paleozoic. In the eastern portions of 
the basin, near fault zones north of 
Cizre, oil may be found provided 
there are traps for petroliferous ac- 
cumulations. 

Owing to the existence of various 
petroliferous horizons and of the 
series of favorable source clays and 
marls in the basin whose depths reach 
some 6,000-7,000 m., oil may be ex- 
pected to be found in these districts 
in Devonian to Miocene rocks. 


Antakya-Iskenderun district . . . The 
end of the southern bend of the Anti- 
Taurus mountains constitutes the 
Amanos mountains which extend to 
the island of Cyprus. The Amanos 
mountains resemble a horst between 
two low flatlands. This mountain 
range is locally broken, dislocated, or 
cut by stepped faults due to strong 
tectonic movements. The main Paleo- 
zoic nucleus is located in the north, 
whereas the Mesozoic is widespread 
in this district. The Paleozoic and the 
Mesozoic are separated by an uncon- 
formity 

The greenstone complex plays an 
important part at Kizildag, over which 
the Maestrichtian transgresses. The 
greenstones are generally massive and 
plaquetted limestones. In the reef por- 
tions of the underlying dark gray, 
blackish, limestone series and in the 
thin plaquetted limestone series over- 
lying the greenstone series, hydrocar- 
bon seepages have been observed. 

The thickness of these limestones 
is more than 1,500 m. These lime- 
stones lie under serpentines 1,00-3,000 
m. thick. Among the White Eocene 
limestones only one asphalt impregna- 
tion has been seen. 


During an oil-drilling operation car- 


ried out at Arsuz, Iskenderun, the 
drilling reached a depth of 726 m. 
and crude oil was found in the Helve- 
tian sandstones and limestones, 50-60 
m. thick and containing microorgan- 
isms in abundance. This thickness 
varies from place to place. In some 
oil drilling done at Iskenderun, hydro- 
carbon gas was observed. Among these 
Helvetian sandstones and limestones, 
a marl series, Tortonian and Pliocene 
in age, was 1,320 m. thick. 

In another oil well drilled at Isken- 
derun the drilling reached 1,000 m. 
and was discontinued in serpentine. 
However, it would not be useless to 
test the sedimentary strata under the 
serpentine, which is older than the 
Cenonian. The Iskenderun basin 
deepens to the north and towards the 
sea in the west. In these lower parts, 
oil structures can also be expected in 
the sea. 


Adana-Mersin-Mut district . . . The 
neighborhood of Adana and Mersin, 
south of the Taurus mountains, bears 
the characteristics of a deep subsi- 
dence basin covered by Miocene 
strata. The characteristic features of 
sedimentary rocks together with oil 
seepages make this district particular- 
ly important. 

The substratum of the district is 
found in the Taurus mountains in the 
south, in the Misis mountains, and in 
certain windows. All the old geologi- 
cal formations surround this district; 
while the Mesozoic with the Creta- 
ceous and the Lower Tertiary strata 
are spread over limited areas, the 
Miocene strata cover the basin. These 
strata are very characteristic regard- 
ing petroleum and sedimentary de- 
posits. The reef, biohermal, sandy, and 
marly limestones overlying the basal 
conglomerates and the Middle Eocene 
sandstone sequence show the lateral 
and vertical facies changes in the 
basin. These increase in number from 
north to south. The Burdigalian for- 
mations, seen as limestone at the basin 
edges, vary to sandstones and shales 
centrally, their thickness being 500- 
1,000 m. Both the Lower and Middle 
Miocene beds show the considerable 
thickness of 3,000-5,000 m. 

With the exception of the oil seep- 
ages seen in the Paleozoic and in the 
serpentines in this district, the oil 
seepages in the Lower and in the 
Middle Miocene are encouraging be- 
cause of the fact that there are con- 
tinuous Tertiary deposits with thick- 
nesses and quality favorable for pe- 
troleum in the basin; also there are 
structures, buried hills, stratigraphic, 
and structural traps for oil. Hence 
this district is one of the most promis- 
ing areas to find oil. 


Thrace district . . . This district which 
is surrounded by the substratum of 
the old massifs has long been a theater 
of oil-exploration operations because 
of its favorable and continuous sedi- 
mentary deposits, oil seepages, and 
structures. Rocks ranging from the 
Upper Cretaceous to the Upper Neo- 
gene are found in this district. The 
Eocene, Oligocene, and Miocene are 
important for oil. Following the marl 
sequence, 1,000 m. thick, are detri- 
tic sandstones 50 m. thick and Lute- 
tian reef limestones with a thickness 
of 200-500 m. The Eocene-Oligocene 
flysch on top displays a thickness of 
2,500-3,000 m. Sediments with the 
enormous thickness of 10,000 m. hav- 
ing been deposited in a narrow basin 
indicate that the district bears the 
characteristic of a subsidence. East of 
the basin, between the Cekmace lakes, 
the Eocene lines north northwest- 
south southeast. At Tekirdag-Sarkoy 
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the Eocene-Oligocene-Miocene, strik 
ing northwest-southeast (the same ly- 
ing northeast-southwest to the west 
and in the Ergene basin) has east-west- 
oriented anticlines and  synclines, 
forming as a whole a virgation 

In the Thrace district, bitumen and 
oil have been found only in the 
Middle Miocene and the Sarmatian 
beds. Apart from it, Miocene oi! and 
gas have been observed in drillings 
made at Sarkoy, Miirefte. 


The Promising Areas 


The districts whose sedimentary 
deposits are satisfactory for the ac- 
cumulation of oi] are covered under 
this heading. In some parts of this 
district little reconnaissance or ex- 
ploratory drilling has been conducted 
These districts are as follows: 

Van-Mus-Hinis-Malazgir' 
Sivas-Erzincan-Erzurum 

Rize 

Malatya 

Corum-Cankiri 
Ankara-Bingol-Eregli (konya) 
Antalya 

Niksar - Boyabat - Kastamonu 
Ismit strip. 


Van-Mus-Hinis-Malazgirt district . . . 
This area is in a large basin between 
the Bitlis and Paleozoic Massifs in the 
north. That the sedimentary deposits 
are favorable for the accumulation of 
oil, that the seepages are numerous, 
and that there exist in certain places 
structures, rank this district as the 
first of the promising areas for oil 
Geologists of the MTA Institute are 
conducting facies studies in the area 


Sivas-Erzincan-Erzurum district 

The important prospective rocks of 
this district, so far as the sedimen 
taries deposits are concerned, lie west 
of the Erzincan-Erzurum. The Meso- 
zoic in its entirety lies unconformably 
over the Paleozoic and shows a thick 
ness of 6,000-7,000 m. 

Some oil seepages have been ob- 
served in the Miocene beds. The 
existence of oil seepages and of thick 
and continuous sedimentary deposits 
in this district are valuable evidences 


Rize district . . . Evidences of hydro 
carbons originating from three dif 
ferent places in the eastern Black Sea, 
Rize, and Cayeli districts, make this 
area important for oil exploration 
Seepages and the existence of struc 
tures in this area’s marine strata make 
it necessary to include this district 
among the promising _ oil-hunting 
grounds. 


Malatya district . . . Owing to the ex- 
istence of suitable structures and sedi- 
mentary deposits of the proper kinds, 
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and of evidence of seepages, as well 
as consideration of the fact that the 
Eocene, particularly the Upper Creta- 
ceous and partly the Miocene lime- 
stones have reef characteristics, we 
may consider oil possibilities good. 
The existence of marly beds, or rocks 
where marls and sandstones alternate 

and are sufficiently thick to cap 
possible oil reservoirs—should make 
this area attractive to oil exploration. 


Corum-Cankiri district . . . Sections of 
the Cretaceous rocks, remote from 
basaltic eruptions, the Middle Eocene, 
and part of the Oligocene, have neces- 
sary characteristics for the accumula- 
tion of oil in this area. Gas seepages 
and asphalt deposits have been seen 
in this district. Also, salt springs sug- 
gest the presence of salt domes, mak- 
ing this area considerably attractive 
for exploration. 


Ankara-Tuzlugol-Eregli_ district . . . 
rhis area is a large basin surrounded 
by the Elmadag Paleozoic series in 
the north, the Kirsehir metamorphic 
series in the east, the Taurus belt in 
the south, and the Sultan and Emir 
mountains in the west. Although there 


are favorable structures and oil seeps 
in this basin, the structures are gen- 
erally faulted and broken, and since 
aquifers exist in certain places, these 
districts could be included among the 
promising areas. 


Antalya district . . . South of Antalya, 
at the contact of greenstones with the 
Cretaceous limestones, and in the 
Mesozoic limestones, there are oil 
seeps and some favorable structures 
in the district which render it promis- 
ing for oil. 


Niksar-Boyabat-Kastamonu-Izmit belt 
district . . . This belt parallels the 
Black Sea coast line, and in the south 
extends east and west as a Tertiary 
corridor. The important area in this 
belt is the Boyaban-Ekinviran sector. 
There are locally some oil seeps in 
this belt. Seeps are found in the Upper 
Cretaceous flysch. The lower levels of 
the Eocene and the Oligocene beds 
over this flysch serve as a good oil 
reservoir. There are also some promis- 
ing structures in this district. The 
Cretaceous-Oligocene deposits are fa- 
vorable for oil because of their thick- 
ness. 


New Mexico geologists hold meet 


The New Mexico Geological So- 
ciety will sponsor its tenth annual 
field conference in the West Central 
New Mexico area on October 15, 16, 
and 17. The trip will begin at Socor- 
ro with overnight stops at Grants and 
Gallup, and disband in Socorro on 
October 17. 

Purpose of the field trip is to ex- 
amine outcropping formations of 
Pennsylvania through Tertiary sedi- 
ments and compare them with their 
subsurface equivalents. 

The trip starts in the Rio Grande 
graben at Socorro. From Kelly the 
route will pass across the San Augus- 
tine Plains, through the Tertiary Datil 
volcanics, to the Red Lake area where 
excellent exposures of Triassic and 
Upper Cretaceous beds will be seen. 
It is in this area that Spanel and 
Heinze are drilling two Pennsylvanian 
wildcat tests in 17-4n-5w on the Law- 
son anticline and in 5-Sn-7w on the 
Half Dome structure. From this area 
to Grants the Jurassic wedgeout can 
be seen as well as the relationship of 
deposition of a portion of the upper 
Cretaceous section including the Da- 
kota, Hermanos and Gallup 
sandstones. 

The second day of the field trip will 
be centered around the Zuni uplift. 

From Inscription Rock at El Morro 
exposures of Jurassic and Dakota can 
be seen. Between El Morro and Gal- 


[res 


lup the trip will pass across the hog- 
back on the southwest side of the Zuni 
uplift and exposures of the Chinle 
through the Gallup sandstone can be 
observed. As the trip crosses the axis 
of the uplift, formations down to the 
Glorieta sandstone are exposed. 

The route on the final day of the 
conference is south out of Gallup to 
Salt Lake, where the stratigraphy of 
the Tertiary, Upper Cretaceous, Ju- 
rassic, and Triassic can be compared 
with what was seen the previous 2 
days. From Salt Lake to Socorro the 
Datil volcanics and the San Augustine 
Plains again will be crossed. The con- 
ference will end in Socorro. 

The field conference will be con- 
ducted in a portion of the state where 
no commercial oil or gas production 
exists. The above-mentioned Pennsyl- 
vanian tests which are now drilling 
could possibly forecast the activity in 
this area. A number of companies 
have large holdings in this area and 
several have indicated plans for drill- 
ing. Spanel and Heinze are to drill 
another Pennsylvanian test and South- 
land Royalty, Continental Oil Co. and 
Sun Oil Co. plan to drill Pennsyl- 
vanian or Precambrian wildcats later 
this year. 

Persons desiring additional inform- 
ation for attendance should write to: 
R. E. Ostrander, 245-A Korber Bidg., 
Albuquerque. 
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America’s No. 1 Wire Rope 


gives most ton-miles 
at Cactus Drilling 


Mr. Jerry Holt, tool pusher for Cactus Drilling 
Corporation, San Angelo, Texas, says, ‘““About 
90% of the lines I’ve used in my work have 
been USS Tiger Brand. The reason— Tiger Brand 
gives us more ton-miles. We know. We keep 
accurate ton-mile records. And Tiger Brand 
doesn’t have to be babied.”’ 

Tiger Brand Rotary Line gives such good 
service because it’s made from tough, strong 
Monitor Steel. The rope is designed with the 
best combination of flexibility, wear resistance 
and fatigue resistance for rugged oil-field use. 
You can get it from leading supply stores 
throughout the oil fields. 


For our new catalog and a ton-mile calculator, 
write American Steel & Wire, Dept. 9274, 614 
Superior Avenue, N.W., Cleveland 13, Ohio. 


Why Tiger Brand is your best buy 


1. It is made by a company that maintains the most com- 

plete wire rope research and manufacturing facilities in the 

stee custry 

2. itis designed by one of the country's most capable staffs 

of wire rope engineers. It is serviced by thoroughly experi- 
\ced field representatives always ready with their assistance. 


Every type of Tiger Brand Wire Rope is designed for 
ication. You get the right rope for the job. 


e by one company, U.S. Steel, and every step of 
from ore to finished product, is carefully con- 
i supervised to guarantee one high standard of 


or Brand Wire Rope is manufactured by the largest 
ype producer in the country. 


USS and Tiger Brand are registered trademarks 


im 


7,500 feet of 1," Tiger Brand Wire Rope on Cactus Drilling Corporation rig near 
Odessa, Texas. Tiger Brand is used for its long service life and freedom from trouble. 


4 Cutting back the wire rope every 1200 to 1400 ton-miles is considered good, safe practice. 
Cuts are made at regular intervals, avoiding an excessive accumulation of ton-miles 
between cuts. Length of each cut is 87 feet as best suiting rig conditions. 


American Steel & Wire 
Division of 
United States Steel 


Columbia-Geneva Stee! Division, San Francisco, Pacific Coast Distrieutors 
United States Stee! Export Company, Distributors Abrosd 














Oilfield jobs make some of the 
toughest hauling in the world— 
yet Autocar handles them all 
with ease and sureness! 


“Easy with Autocar... tough with anything less” 


Out in the oilfields where terrain is 
rugged and loads are giant-sized, 
custom-engineered Autocar trucks 
and tractors handle with ease the 
jobs that would tear lesser rigs apart. 

This heavy-duty tractor is de- 


signed to get maximum loads of 


equipment where it’s needed, when 
it’s needed, with greater dependa- 
bility and lower maintenance. 
Every Autocar is custom engi- 
neered to specific operating condi- 
tions. Every component is designed to 
form an integrated, balanced unit 


yNG Keer: bw 


“World's Finest” 


for the job you want it to do... pro- 
viding unequaled strength, rugged- 
ness and staying power that make 
any job cost less. 

See it, drive it . . . and you'll 
never again settle for anything less 
than the ‘world’s finest.’’ 


Division of 
The White Motor Company 
Exton, Pa. 








In Alberta... 


Canadian depth record may fall 


IN ALBERTA, Shell Oil Co. of Can- 
ada’s most recent staking in the Wat- 
erton Park gas field in the extreme 
southwest corner of the province will 
in all probability rewrite the western 
Canada drilling record books some- 
time in early 1960. A new deep-pool 
wildcat was announced early in Sep- 
tember. The venture is scheduled as a 
16,500-ft. probe of the D3 zone of 
Devonian production possibilities at 
Waterton Park. And, if carried to that 
projected depth it will better any pre- 
vious drilling in Canada by over 
1,200 ft. 

Current depth record holder is the 
Texaco-N.F.A. 8-28-60-3 Simonette 
River (LSD 8, 28-60-3w6), explora- 
tory test that was drilled in 1958 to 
total depth of 15,283 ft. Lying about 
200 miles west of Edmonton and some 
385 miles north-northwest of the new 
Waterton location the deep test backed 
by Texaco, British American, Shell, 
and Mobil was dry and consequently 
abandoned 

Scheduled to start immediately and 
be drilled with Shell-owned rotary 
tools this well is in one of Canada’s 
most prolific gas-producing areas. This 
particular region of southwest Al- 
berta is 120 miles due south of Cal- 
gary and just 15 miles north of the 
Alberta-Montana border. It has not 
yet been given field classification by 
the province’s Oil & Gas Conservation 
Board but it ranks in importance with 
nearby Pincher Creek as one of the 
west’s largest gas reserves. Pincher 
Creek incidentally is rated with re- 
coverable gas reserves of 1.8 trillion 
cubic feet. 

Although not yet fully delineated 
the Waterton field has been proved 
to extend in a north-northwest south- 
southeasterly direction for a distance 
of 21 miles. The Mississippian con- 
tains the field’s major proved reserves 
of gas but an upper zone in the De- 
vonian also indicated commercial gas 
production at the most northerly well 
in the field. The D1 zone of Devonian 
gas well was drilled by Texaco Ex- 
ploration Co. on LSD 6, 17-6-2w5S. 
The most southerly gas well at Water- 
ton lies in LSD 7-16-6-30w4. A re- 
cent gas success was made by British 
American Oil Co. at a wildcat 15 miles 
south-southeast of the presently proved 
limits of Waterton Park. 

A second look at the possible rec- 
ord breaker, Shell 9, 6-12-4-1 Water- 
ton, staked on LSD 6, 12-4-lw5 
(ground elevation 5,032 ft.) shows it 
is situated 1% miles northeast of 
Shell’s 2 Waterton Mississippian 
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gasser, which was completed at 
12,765 ft. The new well is just over 
3 miles north of Shell’s 3 (6-28) Wat- 
terton Mount Head zone oil strike. 
That nearby oil well came close to 
the drilling depth record by going to 
15,205 ft. After encountering signifi- 
cant oil shows, as well as commercial 
Mississippian gas, it was completed 
as a potential oil producer. Produc- 
tion tests yielded oil in fair volume 
but also showed a high gas oil ratio. 


On flow tests it yielded light-gravity 
clean crude at the rate of 136 bbl. 
daily with a GOR of 3,250 cu. ft. 
per barrel. Shell drilled the Water- 
ton Park field discovery hole in 1957 
and since that time its almost con- 
tinuous drilling program has been well 
rewarded. It has not yet drilled an 
unsuccessful test but has drilled and 
completed six successful Mississippian 
gas wells and the one potential oil well. 
Two other field development drillers 
are under way at present. 

Gas from the field lies in close 
proximity to proposed gas export pipe- 
lines and is earmarked for sale to 
Alberta & Southern Gas Co. should 





FallVew Masts 


give ‘* Derrick operating 
advantages 


* Mast portability, economy 


& maximum utility 


UNLIMITED VISIBILITY 
This unique mast gives both dril- 
ler and derrick man unlimited 


visibility. 


GREATER FLOOR SPACE Measure- 
ments : 24’ from drawworks to pipe 
rack: 27’ 8” from side to side. 
Ample room to place independent 
rotary drive. No gin pole legs near 
drawworks. No erection A-frames. 
Lever lift raising legs carry load 


after erection of mast. 


MAXIMUM SAFETY This mast does 
not go over centre during erection 

. centre of gravity remains on 
pipe rack side of main leg pede- 
stals. No snubbing lines while 


erecting . 
lower. 


. .» no winch lines to 


Excellent stability and rigidity. 





ECONOMICAL TO RIG UP OR MOVE 
The Full-View Mast combines 
operational advantages found in 
standard drilling derricks plus 
lower cost of moving and rigging 
up. Planned assembly and erection 
cut labour and equipment costs. 


ROADABILITY Complete mast col- 
umns travel with 7’ 10” road width 
and all raising tackle assembled. 


WOODFIELD 





SDE E- Sa i - =~ 


OAL LwWERYMAY FUEL 
6S USED BY VHE ALOWUEVFTTeE 


Diesel, the low-cost, widely-available, easy-to-handle fuel, is standard for 
Alouette consumption. Now the modern, cost-conscious Alovette* operator 
has a choice of four fuels . . . JP-1, JP-4, 640 Kerosene . . . and diesel. Such 
fuel flexibility is unmatched by other operational helicopters. 


Jet-powered Alouette’s dependable versatility, and its compatibility to diesel 
fuel . . . found almost anywhere . . . make a daily routine of operations in 
areas that up to now were all but inaccessible 


In offshore oil operations or geodetic surveys, naval and marine work or 
powerline inspection in mountainous country, desert operations or cargo 
transport in below-zero weather, the Alouette can and is doing the job.... 
faster, more dependably and at lower cost. 


*Designed by Sud Aviation 


CONTACT HELICOPTER DIVISION FOR LITERATURE AND DEMONSTRATION — EARLY DELIVERY. 
REPUBLIC AVIATION CORPORATION —— Can 


SOLE ELEPPOUETE DIVISIO 


FARMINGDALE, LONG ISLAND, N. Y. 
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that company’s pending gas export ap- 
plication be approved. Sheil’s drilling 
program has been geared to provide 
the maximum quantities of proved re- 
serves for Alberta & Southern at Wat- 
erton 

As well as searching for a new pro- 
ducing horizon the new deep test well 
will be using new drilling techniques 
pioneered by Shell in western Canada. 
Substantial footage at this test will 
probably be drilled with the turbodrill. 

Meanwhile, this general region’s 
reserves were boosted substantially by 
British American’s gas strike at 11- 
31-1-25 Lookout Butte (LSD 11, 31- 
1-25w4). This discovery tested gas 
from the Mississippian in the interval 
12,099 to 12,469 ft. at maximum rate 
of 7 M.M.c.f.d. In addition to being 
15 miles south-southeast of Waterton 
Park gas field this new find is 9¥% 
miles south of Pincher Creek gas field 


and 5% miles north of the Montana | 


state border. 


Wildcatters head 
for Fraser Valley 


IN CANADA Richfield Oil Corp. | 


recently announced details on a new 


exploration project in the Lower Brit- | 


ish Columbia mainland. 


The company recently completed | 


land acquisitions which tie up over 
200,000 acres in the Fraser Valley, 
lying immediately south and southeast 
of Vancouver city. The lands acquired 
include seven B.C. permits that were 
obtained from various companies and 
individuals. Under terms of the agree- 
‘ments the previous land holders were 
given undisclosed cash bonuses and 
also retained 3% override royalties on 
the rights. Richfield will now pay all 
rentals on the acreage and fulfill 
work commitments. Actually the firm 
has already commenced exploration 
on the rights and has a Western Geo- 
physical Co. of Canada, Ltd., seismic 
crew engaged on exploration within 
one of the permits. 

The lands acquired border on the 
Canada-U. S. boundary. Most easter- 
ly permit, No. 305, on which the 
seismic party is now working, was 
acquired from Key Oil & Gas Co., 
Ltd. It contains 34,400 acres. Permit 
No. 688, a 15,900-acre spread, ad- 
joins the northwest corner of permit 
No. 305 and was also acquired from 
Key Oil & Gas. Permits 802 and 
803 cover 54,332 acres and 57,641 
acres respectively, and are on the 
west side of Richfield’s block. They 
were obtained from A. J. Palmer and 
J. G. White, believed to be B.C. lum- 
ber operators. Permit No. 805 was 
acquired from Delta Oil & Gas and 
covers 19,714 acres. Permit No. 670, 


SEPTEMBER 21, 1959—VOL. 57, NO. 39 











MODERN - LIGHTWEIGHT - SAFE 


with EASY-ACTION OPERATION 


KILLARK 


EXPLOSION-PROOF 
CIRCUIT BREAKER 
ENCLOSURES 


Attractive cast aluminum 
housing. All sizes through 
“LM” frame. Positive- 
action handle assembly. 
Breakers included. Dust- 
tight and weather-proof 
as well as explosion-proof 
assemblies are available. 


WRITE for illustrated 
bulletin. 


XPCB SERIES Accommodates 4 
single-poles, 2 double-pole, or 
1 three-pole ‘‘quicklag”’ type 
TAIT ALI, 
3940 EASTON * ST. LOUIS 13, MO. 





Lufkin Chrome Clad® Derrick Tape 


resists corrosion like no other. 


Won't rust, chip, crack or peel! 


ae =e ae 


THE JU FE RIN BLE COMPANY 


SAGINAW, MICH. + MIDOLETOWN, WY + BARRE. OWT 


ne MES Do 


éteaaatey 











* PROTECT 


unattended equipment with 


the NEW 
and BETTER 


Safety Control! 


@ the only self-powered safety control 
which can sense pressures up to 2,000 
psi. 
has its own source of pneumatic power 
. . . not dependant on outside power 
which could fail and shut down equip- 
ment unnecessarily 
extremely versatile ... may be reset at 
point of installation ... may be adapted 
to safeguard almost any type or kind 
of equipment. 


.-- write for free brochure 


CALIFORNIA CONTROLS COMPANY 


1525 Powell St., Oakland 8, California 


ASHEN, Assistant Vice President 
er, Petroleum Department 





HEAT and STIR! 
new CENCO Hotplate 
Magnetic Stirrer 


Combines an electric hot- 
plate and magnetic stirrer 
which operate independently 
or simultaneously. Variable 
speed stirring is powerful 
enough to stir beaker of pure 
glycerin. Heat control by ad- 
justable thermostat. Top 
plate 734” of cast aluminum. 
No. 16632 for 115 volt oper- 
ation, low priced at. . $64.50 


REFINERY SUPPLY CO. 
A Subsidiary of Central Scientific Co. 
621 East 4th Street e Tulsa 20, Oklahoma 


Branches ani Wareh N. J 
Boston « Birmingham © Santa Clara « Los Angeles « Tulsa 
Houston « Toronto « Montreal « Vancouver « Ottawa 





Cenc 








OFF-SHORE 


rotection 


WITH AETAR 


PAT. NO. 2765,288 


For complete protection, Kansas Paint 
& Color has developed a formula 
which combines the hardness and 
adhesion of epoxy with the elasticity 
and inertness of coal tar. Protects 
metal against damage from sulphur, 
brine, salt water and petroleum— 
resists acid and alkali attack. Write 
for brochure on Kae Tar 35. 


KANSAS PAINT & COLOR CoO. 


| 132 North Mesiey * Wichite, Kenses 


"Red Brush is the Kansas Paint & Color Trademark 


THE OIL AND GAS JOURNAL 





comprised of 6,819 acres, was ob- 
tained from the group of Gulf De- 
velopment Co., Big Horn Petroleum, 
Van Tor Oils, Royal Canadian Ven- 
tures, Peace River Petroleums, and 
Richwell Petroleums, Ltd., while per- 
mit No. 677 covering 18,000 acres 
came from White & Palmer, Big 
Horn, Van Tor, Royal Canadian Ven- 
tures, Peace River Petroleums, and 
Richwell. 

Key Oil & Gas drilled an ex- 
ploratory test on permit No. 305 pre- 
viously. That deep test wel! was aban- 
doned after reaching total depth of 
7,842 ft. although it reportedly gave 
up numerous oil shows while drilling. 


Colorado’s Prowers 
gets first oil pay 


FIRST OIL production for Prowers 
County in eastern Colorado is report- 
ed at a Skelly Oil Co. wildcat. The 
operator swabbed 72 bbl. of oil per 
day plus 34 bbl. of acid water at the 
1 Bailey in C NE NE 3-26s-45w. 
Pump is being installed. 

Recovery at this well is from Mor- 
row Pennsylvanian sand at 5,027-36 
ft. If successfully completed as an 
oil well, it would open first such 
production in this eastern Colorado 
county. Location is on the east side of 
the Las Animas arch in a county just 
the Kansas line. There is 
gas production 2 miles north of this 
well at 1 Bailey, an Excelsior Oil Co. 
1958 workover strike in C NE SW 


27-25s-45w. 


west of! 


Chances rated good for 
Washington strike 


There are good possibilities of a 
new field discovery well in Washing- 
ton’s Grays Harbor County. Tideland 
Oil & Gas Corp. completed the second 
of two formation tests on the 1 
Carlisle Estate in the Ocean City area, 
C SE 23-20n-12w. 

[he first test was made at 3,392- 
3,541 ft. The pay is thought to be 
the Blakeley equivalent and compara- 
ble to the producing zone at Ocean 
City field. Total zone is 211 ft. It 
includes a sand section of 127 ft. of 
which 80-90 ft. appears most pros- 
pective for good porosity and per- 
meability. 

Sand varies from very fine to fine- 
grained with small per cent medium- 
grained, hard and firm to locally 
friable quartz sand with local cal- 
careous cement. 

This is the first well drilled in the 
Ocean City area that has found sand- 
stone horizons in the Oligocene-Mio- 
cene sections. For this reason, the well 
may have much greater possibilities 
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for commercial production than other 
wells drilled in the area to date. Low 
porosity and permeability may still 
be the limiting factor for production 
of commercial value. 


Long extension drilled 
to Texas’ Lake Ferrell 


A 2-mile south extension to Lake 
Ferrell field in western Marion Coun- 
ty, East Texas, or a new discovery, 
has been completed for 112 bbl. of 
oil a day. 

Trice Production Co., Longview, 
has completed its 1 Davis-Pelphrey 


for the above pumping potential, from 
Pettet perforations at 7,436-40 ft. 
Gas-oil ratio was 600:1, and gravity 
was 40.6°. Total depth was 7,559 ft., 
with casing run to 7,504 ft. 

No. 1 Davis-Pelphrey is 12 miles 
west of Jefferson in John Baker Sur- 
vey, A-35. It is 2 miles south of 
nearest Pettet production in Lake Fer- 
rell field. Closest weil in the field 
is Amerada Petroleum Corp. 1 Issie 
Segal, James Wimberly Survey, which 
completed in 1957 from Pettet pay at 
7,333-45 ft. Flowing potential at 
Amerada’s well was 541 bbl. of oil 
a day through %4-in. choke. 





Pumping Oil Wells 
Around the Clock 


a “Natural” for this 


Specially Designed 


WISCONSIN 


Oil Well Pansies Engine 


” ‘ebed 


2% yeors. 


Pumping oil wells day in and day out, month after month, year 
after year...calls for everything an engine has got in terms of 
heavy-duty stamina, all-weather operating dependability and 
complete adaptability to variable load service. 

When the power load varies from zero to maximum at the rate 
of 10 to 25 times a minute, which is common on oil well pumping 
jobs, you need an engine that automatically compensates for this 
rapidly changing load. You need steady power that rolls with 
the punch... and that’s what you get with the Wisconsin Model 
THPD Oil Well Pumping Engine. 

One of the outstanding features of this specially designed engine 
is its built-in HIGH MOMENTUM FACTOR. This is accom- 
plished through the use of multiple flywheels. In addition to the 
standard cooling flywheel at the cranking end of the engine, an 
extra-heavy (80 lb.) flywheel is mount- 
ed on the take-off end of the crankshaft. 

This practically triples the Momentum 


Factor (WR2). 


Additionally, an oversize heavy-duty 
industrial dry type clutch is furnished 


as standard equipment. 


This assures 


long clutch life (to match the engine) 
under the terrific shock of constantly 
fluctuating loads that are encountered 


in oil well pumping. 


This is only half of the story. For full de- 
the Model THPD Wisconsin 
Engine, contact the Harley Sales Company’s 


tails, about 


nearest office. 


WISCONSIN MOTOR 


Corporation 
MILWAUKEE 46 


Ww 


WISCONSIN 


Model THPD 2-cylinder, y A Wis- 
consin Heavy-Duty Air-Cooled Oil 
Well Pumping Engine with high 
momentum factor. 


WRITE TO HARLEY SALES CO. 
619 SOUTH MAIN STREET © TULSA, OKLAHOMA 
3420 McKINNEY AVENUE © HOUSTON, TEXAS 
$05 SOUTH MAIN STREET © WICHITA, KANSAS 

ON FIELD OISTRIBUTORS FOR WISCONSIN 
ENGINES AND ALL TYPES OF UTILITY UNITS 





This unit hos been 
pumping o 2100 ft. 
well for the post 


Here’s the reason 


REPUBLIC 
ROTARY HOSE 


does not develop knots 
CES G58 8 


Cae eae 


EQUAL TENSION ON EACH CABLE 


Only Republic Rubber can make Rotary Hose this way. The machine, shown 
here, applies all cable wires at the same time. It was designed and built in 
our own factory. These cables have the same tension so that pressure all 
along the hose will be equalized and knots or ridges cannot develop. The 
hose has the additional advantages of flexibility and crush resistance. Users 
have been generous in their praise for this hose as “the best Rotary Hose 
made”. Stocked by J & L Supply Stores. 


SUPPLY STORES STOCK THIS AND OTHER REPUBLIC HOSE 


REPUBLIC RUBBER DIVISION 


LEE RUBBER & TIRE CORPORATION, YOUNGSTOWN 1, OHIO 


INDUSTRIAL RUBBER PRODUCTS 
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Drilling 
action 
brisk in 
western 


Oklahoma 


Panhandle well sets 
possible record 


A POSSIBLE flow record for Tonk- 
awa Pensylvanian wells was set in the 
Oklahoma Panhandle last week at the 
east offset to newly opened South 
Plainview field in Beaver County. 

Sun Oil Co. 1 Manse Wood, SW 
NE 36-1n-24eCM, 8 miles southeast 
of Elmwood near the Texas line, was 
potentialed flowing 39 M.M.c.f.d. plus 
7 bbl. of condensate in 4 hours on 
¥%-in. choke. Production is at 6,007- 
14 ft. in the Tonkawa. 

This well is the east offset to the 
field discovery well, Sun 1 Caleb 
Harper. That strike was a Tonkawa 
oil discovery. 


Pennsylvanian pay 
for Oklahoma’s Beaver 


Remote Des Moines Pennsylvanian 
production is reported in Oklahoma’s 
Beaver County. Sinclair Oil & Gas 
Co. 1 W. E. Overton in C NE SW 
13-3n-23eCM, 8 miles northwest of 
Elmwood in the Oklahoma Panhandle, 
flowed up to 4,640 M.c.f.d. with oil 
spray on test at 6,316-6,440 ft. 

Location of this gas prospect is 20 
miles northeast of Des Moines oil at 
South Boyd field. 


New Oklahoma finds 


In Oklahoma, Sinclair Oil & Gas 
Co. has indicated discoveries in Ellis 
and Beaver counties. 

Sinclair’s 1 W. E. Overton unit, in 
C NE SW 13-3n-23eCM, in Beaver 
County, flowed 4,640 M.c.f.d. on a 
3-hour drill-stem test of the Oswego 
at 6,316-6,440 ft. Recovery netted 
840 ft. of free 44°-gravity oil. 

The indicated strike is 6 miles south 
of the town of Beaver, 2 miles south 
of nearest production, and 15 miles 
southeast of nearest Oswego produc- 
tion in Floris pool. 

In Ellis County, Sinclair’s 1 Anson 
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BLAINE COUNTY'S third gas 


field opened last week at Sun- 


ray Mid-Continent Oil Co. 1 Baker in C SE SE 36-14n-13w. 
This remote discovery flowed 2,430 M.c.f.d. on 4-howr test 
through 10/64-in. choke and 68% bbl. condensate per mil- 
lion; on 5-hour test at 13/64-in. choke the gas was 3,530 


M.c.f.d. with no condensate 


on 3-hour test on “%-in. choke and 62 bbl. condensate 


million. A two-point open 


gaged; it flowed 4,570 M.c.f.d. 
er 
flow test made 41 M.M.c.f.d. 





J. Woods, in C SW NE 2-23n-26w, at 
the town of Catesby, flowed gas at the 
daily rate of 9,972 M.c.f. through a 
%-in. choke from fractured Morrow- 





sand perforations at 8,332-35 and 
8,339-57 ft. Testing continues. The 
well is located 2 miles southwest of 
Catesby field. 





POWER 


for tough jobs! 


BRUTE POWER is what it takes to handle a 
heavily loaded 90-ton construction barge—and 
brute power is what the Evinrude “Four-Fifty” 
delivers—quietly, smoothly, day after day. 
50 b:h.p. at 4500 r.p.m. New, compact V-4 
design. See your Evinrude dealer—he’s listed 
in the yellow pages under “‘Outboard Motors.” 
Evinrude Motors, 4153 North 27th Street, 
Milwaukee 16, Wis. A Division of Outboard 
Marine Corporation. In Canada: Mfd. by Evinrude 
Motors, Peterborough 
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ALBERTA’‘S newest Foothills belt gas dis- 
covery is at Burnt Timber, 55 miles 
northwest of Calgary. 





























Foothills gets 


fifteenth gasser 


THE fifteenth gas-producing area 
BOOTH! along the Foothills belt of Alberta's 

“ Canadian Rockies was opened last 
week at Shell Oil Co. of Canada, 
Ltd.’s Burnt Timber wildcat, 27 miles 
west of Elkton oil field. The new dis- 
covery flowed 2 M.M.c.f.d. from a 
100-ft. interval in Mississippian below 


HOT SPOT 0 
Burnt River 6-22-31-9 is 104% miles 


> northeast of Shell’s Panther River 
in your plant! field, a Mississippian and Devonian 
. producing area. Location is on LSD 

_ | 6, 22-31-9w5. Drilling continues be- 


low 11,380 ft. 
Burnt River is another link in the 












































Guard spray booths, dip tanks, record vaults against the danger 

of fire! Guard them 24 hours a day with a Kidde fully-automatic 

carbon dioxide fire extinguishing system. Finest fire protection chain of deep gas reservoirs being 

on the market today, Kidde systems give you these outstanding tapped slong the mension ee — 

features that come from more than thirty-five years’ experience! Lat Soe oe vid ao 
: : northwestward toward British Colum- 





All operating parts completely enclosed to guard against | bia 
fouling or accidental operation } 


No clumsy triggering methods or falling weights 
Self-contained; no outside power needed NB. well slated 
Visual indicators to shou if system has been operated. NI W BRUNSWICK iS the Site of a 


Easy testing of all operating parts fourth exploratory well for Imperial 
No parts to replace after operation or test Oil, Ltd. The new well will be known 
| as the Imperial-New Brunswick Oil- 


Fast-acting clean carbon dioxide does the job that no other Sai 
fields | Port Elgin, and will be lo- 


extinguishing agent can do: snuffs fire out in seconds, then van- 
ishes into thin air. Won’t harm valuable machinery, leaves no cated about s mile nest of the town 
, - . : of Port Elgin. 
mess to clean up. Write for Kidde’s pressure operated carbon vaya ee e49 
dioxide fire extinguishing systems booklet today ae: SNS a peer 
loxide hire € 8 8 8! a well in New Brunswick, Imperial-New 
Brunswick Oilfields 1 Pollet River. 
has been abandoned as a dry hole after 
Industrial and Marine Division being drilled to a depth of 6.756 ft. 
Walter Kidde & Company, Inc. These new wells are part of Im- 
954 Main St., Belleville 9, N. J. perial’s current exploration program 
‘ in the Maritimes, which began in 
Walter Kidde & Company of Canada Ltd., Montreal —Toronto— Vancouver 1956 after a geological survey crew 
was sent to Cape Breton Island. Sur- 
veys were extended to Prince Edward 
Island in 1957, and exploratory drill- 
ing was begun in P.E.I. in 1958. The 
rig was moved into New Brunswick 
early in 1959. 
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designed for the oil industry 


Every single service requirement for oil field use has been con- 
sidered in designing Powrthon electric motors. That’s why they 
really deliver trouble-free performance throughout their long life. 


Get all the facts now on Powrthon Motors! 

Read about their drip-proof, splash-proof, weather-protected OILFIELD MOTORS 
enclosures with guarded openings . . . special insulation for oil 

fields . . . specially engineered cooling system . . guaranteed 

service factor and other detailed information. For maximum 

interchangeability, A.C. and new D.C. ratings are available 

in the same Powrthon frame. Write for Booklet No. SB-176 to- 

day. Marathon Electric Manufacturing Corporation, Wausau, 

Wisconsin. 


Motors and generatorsthats or business! 


Motors from 1/20 HP to 3500 HP 
Generators from 1/2 KW to 2500 KW 


MARATHON ELECTRIC 


Home Offices and Factory, Wausau, Wis. « Factories at Erie, Pa. and Eariville, lll. « Sales Offices in Principal Cities 
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For all the luxuries you want — 
fly DELTA’S DC-7 


FLIGHTS BETWEEN 


CARACAS 
Montego Bay 


HAVANA 
New Orleans 





Here is the ultimate in luxury. Three courteous stewardesses 
assure unhurried, pleasant dining . . . complimentary Cham- 
pagne with meals... . plus Beverage Service . . . a special 
airport passenger agent... fast baggage handling . . . music 
by Muzak and many other luxury features, at no extra fare! 
Ask for Royal Service Flights to other major cities, too. 


Call Delta V7. or see your 
Travel Agent 
an ae es ee 


GENERAL OFFICES: ATLANTA AIRPORT, ATLANTA, GEORGIA 
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Drillers active in 
Illinois, Indiana 


Both Indiana and Illinois figured 
highly in Illinois basin developments. 
In White County Illinois two new 
pays were opened in the area 4 miles 
southeast of Enfield. Inland Produc- 
ers and J. D. Turner 1 Ruth Simmons, 


| NW NW SW 235-5s-8e, flowed 18 bbl. 
| of oil hourly from O’Hara lime at 


3,146-61 ft. and Rosiclare lime at 


| 3,190-95 ft. 


A southwest offset discovery, H. N. 


| Sanders | Charles Britton, SE NE SE 


26-5s-8e, is testing Cypress sand at 
2,783-2,811 ft. Recovery was 1,560 


| ft. of clean oil, and 90 ft. oil-mixed 
| mud. Another well in the area, H. N. 
| Sanders | Wilson, a 2-mile outpost, 
| flowed 31 bbl. per hour in the Aux 
| Vases at 3,126-36 ft. This one is in 


NW NE NE 23-5s-8e. 
In Hamilton County, Illinois, 6 
miles west of Norris City, Calvin Oil 


| Co. | Hunt-Benefiel Unit, NW SE 


NW 21-6s-7e, pumped 300 bbl. per 
day from Aux Vases sand at 3,072-90 
ft. This is a ’-mile stepout hit 


Indiana . . . In Warrick County, Don 


| P. Monroney and J. C. Westfall, Jr. 


1 Russell O. Tennyson, SW NW NE 


| 22-Ss-7w, was completed for 28 bbl. 


per day from Cypress sand on pump 


| at 1,224-46 ft. This discovery is 4 


miles east of Boonville and 5 miles 


| from production. 


In Spencer County, Hart & Hart | 
John and Alma Long, NW NE NW 
36-5s-6w, 2 miles north of Chrisney, 


| got 400 ft. of oil in 6 hours, natural, 


on test of the Aux Vases lime at 1,171- 


| 77 ft. 


In Perry County, Indiana, Milt 


| Yunker & Associates et al. 1 Jones, 


SE SE NW 26-4s-3w, 1 mile east of 
Bristow, swabbed 10 bbl. of oil per 
hour, natural, from Jackson sand at 
252-259 ft. Well is on pump. The 2 
Jones, a south offset, is drilling at 325 
ft. in Jackson after getting 42 bbl. of 
oil per hour. 

In Gibson County, Indiana, Elbo 
Co. has two new wells on the C. W. 
Wheaton lease 2 miles southwest of 
Somerville in 15-3s-9w. The No. 1 
well in NW NW SE, area discovery, 
made 86 bbl. per day from Hardins- 
burg sand at 1,281-95 ft. and the 2 
well, a south offset, made 58 bbl. per 
day at 1,301-09 ft. 


In Illinois . . . Three new pay strikes 
are reported in an area 4 miles south- 
east of Enfield in White County. In- 
land Producers and J. D. Turner 1 
Simmons, NW NW SW  25-5s-8e, 
found production in the Benoist at 


| 2,955-72 ft., the O’Hara lime at 
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3,146-61 ft., and the Rosiclare lime at 
3,190-95 ft. 

In Jefferson County, 5 miles north- 
east of Mount Vernon, F. L. Strick- 
land 1 Johnson, SW SW SW 6-2s-4e, 
was completed on pump for 114 bbl. 
of oil daily, natural, from McClosky 
lime at 2,880-87 ft. 

Texaco, Inc. is busy at a deep wild- 
cat in Wayne County, the 3 I. Cravens 
NCT-1, NE SW NW 33-2s-7e. It 
made 265 bbl. of oil daily from War- 
saw 4,152-64 ft. on choke. 


Southwest Kansas keeps 
fast drilling tempo 


The march into the new Council 
Grove Permian pay in southwestern 
Kansas continues strong. A deep in- 
side Hugoton test in Kearny County 
is shut in for production tests. It is 
Northern Natural Gas Co. 1-27 Broad- 
hurst, Area 11, C NE SW 27-26s- 
37w, 9 miles south of Hartland and 
13 miles from nearest Council Grove 
gas. The well flowed 3,190 M.c.f.d. 
on tests. Top of Council Grove is 
2,696 ft. 

In northeastern Stevens County, 442 
miles northwest of West Center Coun- 
cil Grove field, Hugoton Production 
Co. 2-23 Larrabee, C SE 23-31s-39w, 
flowed 5 M.M.c.f.d. on tests. Gas 
fiowed from several sets of perfora- 
tions in the Council Grove. 


Louisiana dry hole 
is now producer 


A wildcat reported abandoned last 
December as a dry hole at 6,807 ft. 
is being converted into an oil-discov- 
ery well for Concordia Parish, eastern 
Louisiana. 

The well, E. C. Wentworth and 
others | Sturgeon, is 1% miles north- 
west of Monterey, and 1% miles 
southeast of Lismore Landing field. 

Hole was cleaned out to 5,742 ft., 
where casing was run and cemented, 
and then perforated opposite Wilcox 
sand at 5,643%-45% ft. 

Initial production, flowing through 
9/64-in. choke, was 90 bbl. daily with 
pressure of 350 psi. 


Lovisiana’s Choudrant 
adds second pay zone 


Choudrant field, in southeastern 
Lincoln Parish, North Louisiana, 
previously productive from the Ju- 
rassic - Cotton Valley horizon, has 
added the slightly shallower Hosston 
(Lower Cretaceous) formation for its 
second pay zone. 
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Both zones are productive of gas 
and condensate. The Hosston discov- 
ery well is California Co.’s 1 Edmis- 
ton 2, which flowed at the rate of 
3 M.M.c.f. of gas and 22 bbl. of 57°- 
gravity condensate per day through 
14/64-in. choke. 

Hole, drilled to 10,463 ft., is per- 
forated at 8,568-79 ft. 

A previous test of the Cotton Val- 
ley, perforated at 10,278-90 ft. and 
10,377-401 ft., flowed 145 M.c.f. of 
gas, 4 bbl. of condensate, and 40 bbl. 
of water per day through 20/64-in. 
choke. Bottom is plugged back 
through this horizon to 8,688 ft. 


New Michigan 
prospects look good 


MICHIGAN'S best looking new oil 
prospect since January this year is on 
the same Trenton-Black River dolo- 
mite trend that has boomed develop- 
ment the past several months. 
McClure, Covey & Null 1 Van 
Wert, SE SE SE 8-6s-2w, Adams 
Township, Hillsdale County, 4% 
miles southeast of Scipio field, on 
drill-stems showed pay from 3,921 to 
4,000 ft., where well was cased and 
cemented. On drill-stem from 3,949- 
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Banking! 


One of the largest Oil-credit files in’ the nation 
. and one of the oldest, most experienced Oil-banking 
departments in the world... just — 


Think... 


FIRST NATIONAL BANK AND TRUST COMPANY @ 


S'NCE 1895 


MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION 














BOLTED BONNET, GENERAL 
PURPOSE GLOBE VALVE 
(Fig. 448) 600 psi at 900 F 
(2000 Ib WOG) 





You need less maintenance with... 


Edward Globe Valves 


fi 





for petroleum services 


For hundreds of petroleum services 
from oil field to refinery, Edward globe 
valves give longer, trouble-free service 
at less cost. Here are some reasons why: 


1 Handwheel of malleable iron is prop- 
erly proportioned and knobbed for easy 
gripping 

2 Forged steel yoke withstands rugged 
service 


3 Stem is wear resistant EValloy 13% 
chromium stainless steel 


4 Body of forged steel is streamlined for 
minimum pressure loss 


5 Disk of 13% chromium stainless stee! or 
chromi alloy steel is also 
available with Stellite hard surface 





health +, 
vee 





6 Replaceable seat is made of wear- 
resistant EValloy 13% chromium stainless 
steel or hard-surface Stellite. Integral 
Stellite seat also available 


UNION BONNET, INSIDE 
SCREW GLOBE VALVE 
(Fig. 2698) 600 psi at 900 F 
(2000 Ib WOG) 


MANY FEATURES AVAILABLE— 
With Edward globe valves you have 
a wide selection of features. 


® inside screw or O.S. & Y. construction 
screwed ends or socket welding ends 
bolted bonnet (shown above) or union 
bonnet (below) 
backseat stem or disk-nut shoulder for 
repacking under line pressure 
ratings to 2500 psi at 1050 F, 10,000 Ib 
woG 
sizes from %4" to 2” 


Edward builds a complete line of 
cast and forged steel stop, check, and 
stop-check valves for all pressures 
and temperatures. 


For additional information, see 
your favorite distributor, or write for 
Globe Valve Bulletins 551 & 14G to 
Edward Valves, Inc., 1212 West 145th 
Street, East Chicago, Indiana. Sub- 
sidiary of Rockwell Manufacturing 
Company. 


EDWARD STEEL VALVES 


ROCKWELL® 








4,000 well had gas to surface in 3 
minutes and oil in 26 minutes. It 
flowed 50 bbl. clean oil to tanks in 
61 minutes, with initial flow pressure 
of 338 and final of 418 Ib., and shut- 
in pressure of 1,560 Ib. 

The location is on a “ruler line” 
with Scipio, Pulaski, and Albion, now 
proving up production (but not con- 
nected as yet) over 24 miles on a 
southeast line. 

Aurora Oil & Gas Co., Ohio Oil 
Co., and McClure control the bulk of 
the acreage in the area of the new 
strike. 

Geologically, the wildcat confirmed 
projections by some geologists that 
the Trenton southeast of Scipio would 
lose its porosity-pay characteristics 
dominant in the other fields to the 
northwest. The Van Wert well drilled 
an entire lime section in the Trenton 
and showed neither gas nor oil. Pay 
is in the Black River. Trenton logged 
at 3,466 and Black River at 3,818. 
First dolomite was logged at 3,845 ft. 
A few isolated wells in both the Pu- 
laski and Scipio fields are producing 
from the Black River, but in these in- 
stances the Trenton had carried either 
gas or oil to some degree. 

The Hanover play 7 miles due east 
of Pulaski field, viewed 6 weeks ago 
as a new parallel Trenton trend play, 
has all but died after heavy spending 
and the drilling of three Trenton tests 
besides the discovery. 

Bell and Gault 1 Bissell, SE SW NE 
8-4s-2w, is shut down for orders at 
4,343 ft., 518 ft. in the Trenton and 
350 ft. in the Black River. The wild- 
cat gaged up to 17 M.m.c.f. gas while 
drilling Trenton but failed to log oil. 
None of the other three tests drilled 
in the area carried either gas or oil. 

Three permits have been approved 
for the Albion townsite area at the 
northwest end of the proven field to 
mark the first drilling inside the city 
limits. Earlier production was estab- 
lished at both the west and south sides 
of the city limits. 


Success continues 


in Ohio's Ashtabula 


CONTINUED successes mount in the 
Clinton gas play in Ashtabula County 
in northeastern Ohio as three addi- 
tional tests were reported complete. 

The largest gasser of the area and 
largest reported this year, Felmont Oil 
Corp. 1 Walter Hall, Section 17, Mon- 
roe Township, had a flow of 20,500 
M.c.f. after fracture from the pay at 
3,085-3,105 ft. Also, in the same 
township, Biller & Flanagan | J. & H. 
Tackacs, Section 5, had 1,375 M.c.f. 
after fracture at 3,189-3,246 ft. 
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In Sheffield Township, Belden & 
Blake completed their 1 T. & W. Gil- 
bert, Section 14. The sand was re- 
ported at 3,097-3,115 ft. and had a 
flow of 1,500 M.c.f. after fracture. 

e@ In the general area in Dorset 
Township, a basement test by Devo- 
nian Gas & Oil Corp. 1 C. Mueller, 
Section 2, is still drilling at 5,750 ft. 

e Brendel Oil Co. reported com- 
pletion of a western stepout to a gas 
pool in southwest Falls Township, 
Muskingum County. 

The Clinton pay on Hugh White, 3 
Qr., Williams Survey, was logged at 
3,535-51 ft. and flowed 125 bbl. of oil 
per day 2 days after fracture. 


New Morrow find 
for Sooner’s Ellis 


Another Morrow Pennsylvanian gas 
pool was tapped in northwestern Okla- 


homa’s Ellis County. The new pro- | 


ducer, just at the edge of Catesby 
town, is Sinclair Oil & Gas Co. 1 
Woods in C SW NE 2-23n-26w. 
This new producer flowed 10,450 
M.c.f.d. through l-in. choke after 


treatment with 20 bbl. condensate and 


164-bbl. load of water per day. Per- 
forations are at 8,332-35 and 8,339-57 
ft. The well is separated from North- 


east Catesby field itself by a dry hole. | 


There is both Morrow oil and gas 
pr xduction in that field. 


East Texas action 
sets quick pace 


East Texas developments include a 
deep wildcat for Leon County, a con- 
firmation to Lavelle field in Houston 
County, more news on the newest 
salt-dome discovery, and oil recovery 
at a deep Van Zandt County wildcat. 

e@ Deep exploration will take a 
Leon County wildcat down to about 
12,500 ft. for a test through Travis 
Peak. Humble Oil & Refining Co. will 
drill the 1 L. J. Craig in the south- 
central part of the county on the E. 
Ewing Survey. The well is about 5 
miles southeast of production at Mc- 
Bee field, a Rodessa and Travis Peak 
producer of gas. 

e@ Humble completed its 1 B. N. 
Curry as a confirmation to the dis- 
covery well of Lavelle field in eastern 
Houston County. Calculated open 
flow was 26,500 M.c.f.d. plus 17 bbl. 
condensate per million. Perforations 
are at 7,829-36 ft. in Woodbine. This 
confirmation success is 5 miles south- 
west of Kennard and is on the Blake 
Carleton Survey. It is % mile south- 


east of Harris Fender 1 Houston | 


County Timber Co., G. Gonzales Sur- 
vey, the discovery well. That well 
made 23 M.M.c.f.d. plus 25 bbl. con- 
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for oil field, offshore and 
emergency needs 


KOHLER 
ELECTRIC PLANTS 


Kohler plants are rugged, easy 
and economical to maintain. 
Known throughout the world 
for reliability under all condi- 
tions. Heavy-duty, stationary, 
and lightweight high-capacity 
portable models for rig lights, 
maintenance tools. Marine 
models for quarter boats, 
barges. Emergency plants for 
refineries. Sizes to 100 KW, 
gasoline and diesel. Write for 
folder E-63. 


KOHLER CO., Established 1873 Kohler, Wis. 


KOHLER or KO HLER 


Enameled tron and Vitré 
Electric Plants «+ .Ajr ed Engine * Precision Control: 


Model 358061, 
35 KW, 115/230 volt 
AC diesel. Remote start. 
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WHEELING ) 


LINE PIPE COUPLINGS A.P.I. 
Ve” to 12”—Seamless 
Black or Galvanized 
PLAIN TUBING COUPLINGS A.P.i. 
1” to 4”—Seamless 
EXTERNAL UPSET TUBING COUPLINGS A.P.!. 
%”" to 3V2"—Seomless 
CASING COUPLINGS A.P.!. 
V2” to 134¢”—Long or Short 
HYDRAULIC COUPLINGS 
Ve" to 4”—Seamless 
REAMED AND DRIFTED A.1.S.1. 
3%” to 12”—Seamiess 
DRIVE PIPE COUPLINGS 
6” to 12”—Seamless 
PIPE NIPPLES—All Sizes and Types 
STEEL BUSHINGS AND PLUGS 
Merchant and High Pressure 





HENRY H. PARIS DISTRIBUTOR, Inc. 


ore WEttL, REFINERY AND IMNOUSTRIAL SUPPLIES 





2izs wmoTrTuwete Ss 


a 932 e@ wousTteon TEXKas 


Agent and Distributor for the Following 


Nationally Known 


ALTEN FOUNDRY & MACHINE WORKS 
Lancaster, Ohio 
Surface Equipment 


DRESSER MANUFACTURING DIV. 
Bradford, Pa. 


Seamless Welding Fittings 
Couplings and Sleeves 


THE FAIRBANKS COMPANY 
Binghamton, N. Y. 
Bronze and Iron Valves 


THE GORMAN RUPP COMPANY 
Mansfield, Ohio 
Centrifugal Pumps 


HARRISBURG STEEL COMPANY 


Harrisburg, Pennsylvania 


Forged Steel Flanges and Seamless 
Casing Couplings 


LOS ANGELES BOILER WORKS, INC. 
Los Angeles, Calif. 
Welding Caps—Dished & Flanged Heads 


Manufacturers 


MILLS IRON WORKS, INC. 
Los Angeles, Calif. 


Seamless Swage Nipples, Bul! Plugs & 
Welding Reducers 


OIL STATES EQUIPMENT COMPANY 
Houston, Texas 
ISECO Silvertop Fusible Plugs with 
renewable inserts for all types OIL 
COUNTRY BOILERS 


STEEL FORGINGS, INC. 
Shreveport, La. 
Weld Saddles 


VOLCANO BURNER COMPANY 
Houston, Texas 


Volcano Superior and Gulf States All 
Steel Gas Burners for OIL COUNTRY 
BOILERS 


WESTERN SAFETY BARREL STAND 
Houston, Texas 
Stand lifts, holds, tilts 55 gal. barrels 


Prevents spillage—easily loaded 


WHEELING MACHINE PRODUCTS CO. 
Wheeling, West Virginia 
XL Steel Pipe Couplings for 
SIL COUNTRY TUBULAR PRODUCTS 











densate per million from- Woodbine 
at 7,837-39 ft. 

@ The Woodbine is being perfor- 
ated at East Texas’ newest salt-dome 
discovery prospect, Whiffen Estate, 
Inc. 1 Daniel Memorial Orphanage 
on the Butler Salt Dome in southeast- 
ern Freestone County. The new pros- 
pect is 2 miles southeast of Butler on 
the Simon Sanchez Survey, A-30. This 
prospective salt-dome strike is on the 
flank of the dome where four dry 
holes were drilled last year. The oper- 
ator will perforate and test a 12-ft. 
section in the Woodbine where logs 
indicated production. 

e@ In Van Zandt County, R. J. 
Caraway is drilling below 8,427 ft. 
at the 1 W. A. McCoy, a 13,000-ft. 
Smackover wildcat % mile southeast 
of Fruitvale in the northern part of 


| the county. Recovery on test of the 


Rodessa was 1,875 ft. of oil at 8,279- 


| 8,303 ft. Location is on the James 
| Cheshire Survey, A-181. 


Texans slate meeting 


The second annual regional meet- 
ing of the SFGS-AAPG will take place 


| in Lubbock, October 8-10. 


Keynoter will be Dr. John Lonsdale, 
head of the Texas Bureau of Economic 
Geology, whose talk “Permian Basin, 
Now and Then,” will kick off a 17- 
paper technical program. 

In addition to experts from sur- 
rounding states a thousand oil men 
are expected to attend from South- 
west member societies in Texas 


| Texas’ Motley well 
shows free gas 


Gas is reported on test of a Palo 
Duro basin wildcat in Motley County, 
Texas. General Crude Oil Co. I-A 
Ollie Echols Birnie, Section 9, Block 
GP, C&M Survey, 10 miles north- 
west of Matador and 2 miles south- 
west of the recent Pan American Pe- 
troleum Corp. discovery at 1 Birnie 
which got gas in the Strawn, got free 
gas during test at 8,750-95 ft. Suc- 
cessful completion of this indicated 
hit would further enhance this basin’s 
production hopes. A_ considerable 
number of wildcats have been drilled 
throughout the area this year. 


Texas wildcat completed 


A remote shallow wildcat test in 
far-southwestern Texas’ sparsely ex- 
plored Val Verde County has been 
completed as a small oil-discovery 
well. 

It is Askmore & Ewell and others’ 
3 Massie West, 5 miles northwest of 
Juno. Completion is on the pump 
making 14 bbl. of 17.8°-gravity oil 
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daily from Lower Cretaceous-Paluxy 
sand at 360-74 ft. 

Nearest other field, one of few in 
the county, is more than 20 miles 
northeast at Rehders where two small 
shallow pumpers have been completed. 
The latter also produce from the shal- 
low Paluxy sand. 


Good gas flow 
reported at gulf well 


Gas flow rated good for 320 
M.M.c.f.d. has been tested in a newly 
completed well in Chesterfield field, 
in southeastern Colorado County, 
Texas Gulf Coast. 

The well is Cerro De Pasco Corp.’s 
2 Oswald G. Wolf, in Wolf & Becker 
Survey No. 30, 5 miles east of Eagle 
Lake. Its pay zone, at 9,023-25 ft., is 
in a new Wilcox sand opened last 
June by the same operator’s initial, 
but much smaller, well on the lease. 

Gas carries an ungaged volume of 
57.9° - gravity condensate. Shut - in 
pressure 1s 2,398 psi. 


Wilcox extended in 
Southwest Texas field 


Wilcox production at San Miguel 
Creek in northern McMullen County, 
Southwest Texas, is being extended a 
mile northeast. 


The extension well, Humble Oil & | 


Refining Co. 1-D Louis Gubbels, also 
opens a slightly deeper reservoir in 
the Wilcox. It is perforated at 6,132- 


38 ft. Other productive Wilcox zones | 


are above 6,000 ft. 


Completion is on the pump, making | 


35 bbl. of 38.2°-gravity oil daily. 


San Miguel Creek, discovered in | 
1948, also has one deep Edwards gas | 


well with pay at 10,150 ft. 


Dual discovery for 
New Mexico well 


A DUAL WILDCAT oil and gas dis- 
covery is reported in San Juan Coun- 
ty, about 2% miles south of Farming- 
ton, N. M. The new well, brought in 
by Tennessee Gas & Oil Co., is in the 
San Juan basin about 10 miles north 
of Gallup production. 

The 8 U.S.A.-Glen Callow, SW 
SE 27-29n-13w, inside Blanco field, 
found gas and condensate in the Da- 
kota Cretaceous sandstone at 5,764- 
5,887 ft. and oil in the shallower 
Gallup Cretaceous formation. 

During a potential test of the 
Gallup, oil flowed at a rate of 505 
bbl. per day on a %-in. choke. The 
Dakota tested 5,640 M.c.f.d. and 
313 bbl. of condensate per day on a 


¥%-in. choke. 
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Wyoming's Fremont 
has new gas find 


The north flank of the Wind River 
basin is the site of a new gas discov- 
ery by Gulf Oil Corp. Flow of gas 
was gaged at 6,012 M.c.f.d. on drill- 
stem test at 1 Lysite-Federal, SW NE 
23-39n-9iw, Lysite area, Fremont 
County, Wyoming. 

Tool was open an hour from 6,781- 
6,823 ft. Sample top of Fort Union 
Tertiary at 4,409 ft. is the only top 
reported. Formation tested is not 
identified. Flowing pressure reached 
3,260 psi. and 30-minute shut-in pres- 
sure was 3,460 psi. 


Gulf is drilling at 6,831 ft. and has 
not indicated the projected total depth. 
The new well is located in a highly 
complex area 4 miles northeast of 
production at West Lysite and about 
6 miles northwest of Lost Cabin field. 


Discovery wells 


ARIZONA 


Apache County: Texas Pacific Coal & Oil 


Co. 1 Navajo-138, C WE NE 11-40n- 
28e. IPP 240 BOPD, plus 27 BWPD, 
Mississippian discovery, new field. TD 
6,080 ft. Precambrian. 

Superior Oil Co, 2 Navajo “H,” SW SW 
16-41n-30e. IPF 4,002 M.c.f.d., 23/64- 
in. choke, Hermosa discovery, new gas 
field. TD 6-787 ft. Precambrian. 





COOL RaM Performance 
Increases bearing grease life 52° 


New Robbins & Myers 


“All Weather 40” Oil Country Motors 


have a heat rise of only 40° C. with 
rodent screens installed, compared to 
55° or higher for other makes of 
motors. A leading bearing manufac- 
turer proved grease lasts 52% longer 
when rise drops from 55° to 40° C. 
Cooler performance by R&M motors 
means less maintenance, longer bearing 
life, longer service intervals. When you 
consider buying motors from | through 
200 HP, remember that Robbins « 
Myers Oil Country motors give you 
these important maintenance savings 
Write for Bulletin 520-OG 


ROBBINS & MYERS, INC. 
MOTOR DIVISION * SPRINGFIELD, OHIO 
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ARKANSAS 


Miller ery Oa Smith & Cameron and H. 

albraith 1 Rader Endsley et 

10-19s-27w, 214 miles west of Dod- 

pi a IPP 140 BOPD and 25 BWPD, 

36°, perf. 6,14914-562 ft., Lower An- 

hydrite stringer sand. TD 7,213 ft. Dis 
covery well West Doddridge field 


CALIFORNIA 


Ventura County: Standard Oil Co. of Cali- 
fornia 1 Standard-Genera! Petroleum- 
Arundell, NW SE 19-4n-19w, no pro- 
duction details released, TD. 14,711 ft. 
(Extension test % mile northeasterly of 
Spaulding production in Fillmore field). 

Ventura County: Standard Oi! Co. of Cali- 
fornia 1 ily, SW SW 12-1n-22w, no 
production details released, perfs. 6,747- 
6,824 ft., Td 11,217 ft. (Successful ex 


Throw away the joker . 


- 
\( 


oo ae 


Tubular goods treated 
with Plasticap . .. baked 
on plastic coating . . . will 
prove to be your ace in 
the hole when it comes to 
profit. Twenty years of 
research and field testing 
gives you a pipe lining 
that keeps well 
production up 
man hours eliminates 
replacement of corroded 
pipe. 

We'll be happy to give 
you specific details. 
Phone... write... wire 


saves 


c 


tension test 4% mile southeast of pro- 
duction in the Oxnard field). 


WESTERN CANADA 

Alberta: Lobitos 10-22-51-8 Bigoray, LSD 
10, 22-51-8w5. Indicated Cardium oil 
discovery. TD 6,150 ft. 

Woods Petroleum 6-2-37-1 Mintlaw, LSD 
6, 2-37-1w5. Indicated Mississippian gas 
discovery. TD 9,145 ft. 

British Columbia: Pacific-Sunray-Imperial A- 
61L Sojer, 61-L-94-H-4, Baldonnal gas 
discovery. TD 5-227 ft. 

Saskatchewan: Thunderbird 2-17 Pinto, LSD 
2, 17-2-4w2. Midale oil discovery. TD 
4,444 ft 


COLORADO 


Rio Blanco County: Beardmore Drilling Co 
30-1 Government, C NE NE 30-2s- 


[HAE APPLICATORS 106. ] 


Harvey, La 
Fi 1-1636 


Houston, Texas Odessa, Texas 


UN 9-3611 


Midland, Texas 
Dalles, Tex 


Hobbs, N. M 
Houma, lo 
orpus Christi, Texas Tulso, Oklahoma 





102w. IPF 4,877 M.c.f.d., Mancos dis- 
covery, new field. TD 2,666 ft. Mancos. 

Washington County: Plains Exploration Co. 
1 Jesse, C SE SW 22-2n-54w. IPF 1,403 
M.c.f.d., “D” sand discovery, new field 
TD 4,915 ft. “J” sand. 


NORTHWEST NEW MEXICO 
Juan County: Benson-Montin and Greer 
Drilling Co. 1 Greer, SW NW 2-26n- 
llw. IPF 237 BOPD, Gallup discovery, 
new field. TD 6,567 ft. Dakota. 


SOUTHEAST NEW MEXICO 
County: William A. and Edward R. 
Hudson 1 Matlock, 4-20s-34e, 4% miles 
southwest of Pearl field. IPP 60 BOPD, 
30°, Seven Rivers, open hole, top pay 
3,615 ft. TD 3,630 ft. New oil dis- 
covery. 

OHIO 
Medina County: E. J. McBride 1 M. H. 
Henning, Section 12, Westfield Twp. 
IPF 3,600 M.c.f.d., Clinton sand 3,078- 
93 ft. Rock pressure 1,050 psi. TD 
3,170 ft. 


NORTH TEXAS 


Jack County: Leatherwood Drilling Co. | 
Webb, southeast part of county, 3 miles 
northeast of Perring Ranch field, 4 
miles northeast of Perrin on J. F. Mid- 
dieton Sur., A-2125. IPP 131 BOPD, 
plus 60 bbl. water, 43°, Caddo con- 
glomerate 4,501-04 ft. TD 5,525 ft 
New oil discovery. 

SOUTHWEST TEXAS 

Starr County: Sun Qil Co. 1 Reilly Gas 
Unit, Porcion 97, 15 miles southeast 
of Rio Grande City. AOF 670 M.c.f.d., 
GLR 110 M.c.f. per barrel, 60.1°, perf. 
4,635-45 ft. Vicksburg. TD 4,710 ft 
New field. 

Nueces County: Puenticita Oil Co. 58-B 
Simmonds & Perry, Section 8, Sim- 
monds & Perry Subd. of Elliff Tract, 5 
miles southwest of Banquete. IP 162 
BOPD, 10/64-in., 33.8°, GOR 285 cu. 
ft. per bbl. TP 740 psi., perf. 7,374-76 
ft., and shut-in gas well, no gage, perf. 
7,222-24 ft. TD 7,900 ft. New pay in 
Brayton field. 


TEXAS PANHANDLE 


Ochiltree County: Shamrock Oil & Gas 
Corp. 1 Sam Danshues et al. Ses. 741, 
Bik. 43, H&TC Sur., 8 miles southeast 
of Perryton, east-central part of coun- 
ty, 2% miles south of Ellis Ranch 
Cleveland Marmaton and Morrow field, 
242 miles north of Northrup Douglas 
field. IPCAOF 5,100 M.c.f.d., Cleve- 
land 7,084-7,108 ft. TD 9,210 ft. Gas 
discovery. 

Ochiltree County: Shamrock Oil & Gas 
Corp. 1 C. H. Kelln, Sec. 919, Blk. 43, 
H&TC Sur., 6% miles southeast of 
Perryton. IPP 102 BOPD, 39.6°, Mor- 
row 8,064-79 ft. TD 8,630 ft. New oil 
discovery. 

WEST CENTRAL TEXAS 

Palo Pinto County: Fryer & Hanson Drill- 
ing Co. 1-E Stuart, Sec. 54, Blk. 3, 
T&P Sur., 14 miles northwest of 
Strawn. IP 11 BOPD, %-in. choke, 

6°, GOR 72,500:1, Strawn 1,630-35 ft. 
TD 1,665 ft. Shut-in TP 272 psi. 

Texas Pacific Coal & Oil Co. 2-A Allen 
G. Stuart, Sec. 84, Blk. 4, T&P Sur., 
5 miles northwest of Strawn. IP 129 
BOPD, 48/64-in. choke, 41°, GOR 
1,500:1, TP 40 psi., pay 3,527 ft. TD 
3,538 ft. 

Parker County: Christie, Mitchell & Mitch- 
ell 1 R. T. Lans, Sec. 31, T&P Sur., 
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A-1424, 4 miles southeast of Spring- 
town. IP 3 M.M.c.f.d., open 2-in. tub- 
ing, TP 1,620 psi., conglomerate 5,210- 
20 ft. TD 6,820 ft., PB 5,340 ft. Re- 
completion. 

Stephens County: Edwards & Herring 1 
S. R. Hill, Sec. 16, SPRR Sur., A-2680, 
3 miles south of Eliasville. IP 49 BOPD, 
20/64-in. coke, 43°, GOR 44,000:1, TP 
1,510 psi., conglomerate 4,093-98 ft. TD 
4,125 ft 

Taylor County: Gly, Inc., 1 West Texas 
Utilities Co., Sec. 60, BAL Sur., 2 
miles southeast of Abilene. IP 51.3 
BOPD, 6/16-in. choke, 40.8°, GOR 
75:1, TP 40 psi., Flippen lime 1,808-31 
ft. TD 1,867 ft. 

Throckmorton County: Dwight M. Ross 
Drilling Co. 1 Sam R. Davis, B. Gar- 
ner Sur., A-202, 5 miles east of Throck- 
morton. IP 240 BOPD, 12/64-in. 
choke, 40°, GOR 800:1, TP 300 psi., 
Marble Falls 4,650-70 ft. TD 4,707 ft. 


WEST TEXAS 


Andrews County: Ralph Lowe 1 A. M. 
Morgan Est., 31 miles west of Andrews, 
Sec. 11, Blk. A-50, PSL Sur., 4 miles 
southeast of Nelson field, 4 miles north- 
west of Blk. 12 field. IPP 231 BOPD, 
31.8°, Wichita Albany 7,931-43 ft., 

946-55 ft., 7,963-73 ft., 7,987-97 ft. 
rD 11,490 ft. New oil discovery. 

Crockett County: R. E. Sutton et al. 1 
Halff, 6% miles southeast of Iraan in 
northwest part of county, Sec. 63, Blk. 
1, I&GN Sur. IPF 156 BOPD, Queen 
sand 1,350-62 ft., 1,365-73 ft., and 
1,378-81 ft., 23/64-in. choke, 33.5°. 
IP 176 psi. TD 1,509 ft. New oil dis- 


covery 
Kent County: Bill Roden et al. 1 Girard 
rust, 14 miles south of Spur, Sec. 
Blk. 1, H&GN Sur. IPF 168 
BOPD, lower Pennsylvanian 6,574-80 
6,586-96 ft., 16/64-in. choke, 32°, 
IP 200 psi. TD 6,695 ft. New oil dis- 
curve y 
Pecos County: Sinclair Oil & Gas Co. 2 
Iowa Trust “B,” Sec. 17, Blk. 10, 
H&GN Sur., 11 miles southwest of 
Imperial. IP 130.3 BOPD, 32/64-in. 
choke, 39°, GOR 4,650:1, TP 80 psi., 
Devonian 5,792-98, 5,805-14 ft. TD 
6,169 ft., ground elevation 2,475 ft. 
Reagan County: Cabot Carbon Co. 1 Zu- 
lette Hughes, 3 miles east of Stiles, Sec. 
Bik. L., TCRR Sur., 154 miles north- 
east of Stiles field. IPF 182 BOPD, 
23/64-in. choke, 59.3°, GOR 3090:1, 
Open hole 10,420-462 ft. Ellenburger. 
rD 10,462 ft. Ellenburger oil discovery. 
Reeves ( ounty: Gulf Oil Corp. 1-CL TXL, 
NCT-A, 16 miles northwest of Pecos, 
Sec. 1, Blk. 54, T-4, T&P Sur., 7 miles 
northwest of North Pecos field. IPF 8 
BOPD, plus 93% water, 15/64-in. 
choke, 30.5°, Delaware 4,231-37 ft., TD 
ft. New oil discovery. 
Shell Oil Co. 1-L University, 11 miles 
south of Andrews, Sec. 34, Blk. 1, Univ. 
Lds. Sur., 3% miles northwest of Mid- 
land Farms field. IPF 266 BOPD, 
16/64-in. choke, 42.6°, Devonian 9,860- 
70 ft. TD 11,500 ft. New oil discovery. 
Upton County: J. C. Williamson and Em- 
pire Drilling Co. 1 Bell, south-central 
part of county, 10 miles northwest of 
Rankin, Sec. 2, E. J. Lilleton Sur. 
IPF 374 BOPD, 16/64-in. choke, 42.8°, 
Strawn 9,744-56 and 9,776-82 ft. TD 
10,200 ft. New oil discovery. 


TOUGH - 
BUT NOT 


MUSCLE-BOUND! 


hermoi 


A petroleum hose needn’t be a brute 
to be tough. That’s what’s good 
about Thermoid-Quaker Fuelmaster 
—it’s highly flexible and kink-resis- 
tant without being too tough to 
handle. But it lasts and lasts under 
the most severe weather and operat- 
ing conditions. 


Reinforced with tightly-braided 
high-tensile rayon cords in two- or 
three-braid construction, Fuelmaster 


Fis ‘ep 


i> f 





Fuelmaster Hose 


has an extra-thick neoprene cover to 
withstand heavy abrasive wear. A 
static wire braided into the carcass 
can be grounded. 


Use Fuelmaster as a fuel-oil, diesel- 
fuel, or gasoline hose, 1’’to1 '4’’I.D., 
lengths of 100 to 175 feet. Ask your 
Thermoid distributor for Fuel- 
master, or write to Thermoid Division, 
H. K. Porter Company, Inc., Tacony 
& Comly Sts., Philadelphia 24, Pa. 


DIVISION 


H.K. PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY: with Rubber and Friction Products—THERMOID DIVISICIN; Electrical Equipment — 

DELTA-STAR ELECTRIC DIVISION, NATIONAL ELECTRIC DIVISION; Specialty Alloys — PIVERSIDE-ALLOY METAL 

DIVISION ; Refractories—REFRACTORIES DIVISION ; Electric Furnace Steel—-CONNORS STEEL DIVISION, VULCAN-KIDD 

STEEL DIVISION; Fabricated Products—DISSTON DIVISION, FORGE AND FITTINGS DIVISIDN, LESCHEN WIRE ROPE 

DIVISION, MOULDINGS DIVISION, H. K. PORTER COMPANY de MEXICO, S. A.; and in Canada, Refractories, ‘“Disston” 
Tools, “Federal” Wires and Cables, “‘Nepcoduct” Systems—H. K. PORTER COMPANY (CANADA) LTD. 


WYOMING 
Weston County: Stuarco Oil Co. 1 David 
Cellers, C NE NE 7-44n-66w. IPF 130 
BOPD, Newcastle discovery, new pay. 
rD 6,978 ft. 
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CORRUGATED SLEEVE 


shields working parts 


A durable, two-ply stainless steel Sealing Bellows in 
Consolidated Safety Relief Valves isolates contaminants, 
corrosion or viscous fluids from the working parts. The 
Bellows is balanced with the seating surface. Capacity 
is less affected by variable back pressure, so you can use 
smaller discharge piping and reduce the cost of pressure- 
relieving systems. 
Full-rated relieving capacity is certain at all positions 
of the single blowdown adjusting ring because a fixed 
maximum secondary orifice provides full lift at 10% 
overpressure. Even with superimposed back pressure in 
the relieving system, valve action is consistently positive. 
Protection of working parts is but one of many reasons 
why Bellows Type Consolidated Safety Relief Valves 
assure absolute protection for personnel and facilities. 
Consolidated Safety Relief Write for details, including facts about the Standard 
Valve with Sealing Bellows. = valve that you can convert to the Bellows type in your 


Type 1900-30 Series, Sizes 
142” x 2” to 8” x 10’ own shop. Ask for Catalog 1900. 


MAXWELL CONSOLIDATED SAFETY RELIEF VALVES 
A product of 


| Ml MANNING, MAXWELL & MOORE, INC. 


TRADE MARK Consolidated Ashcroft Hancock Division + Tulsa, Oklahoma 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


MANNING 
INI IYOON 9 
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J. Howard Marshall 
.. Signal’s new executive vice president. 


Signal’s Marshall Knows Oil 


_. . from one end to the other. His career includes law, 


government, as well as all phases of the oil industry. 


AN INTEGRATED man for an in- 
tegrated oil company. 

That just about characterizes J. 
Howard Marshall’s association with 
Signal Oil & Gas Co. 

Marshall, recently elevated to the 
post of executive vice president, has 
an extensive background in all phases 
of the business which make up an in- 
tegrated company. 

He has helped plan, build, and op- 
erate substantial refining and pipeline 
companies, including service as presi- 
dent of Ashland Oil & Refining Co. 
and its subsidiaries from 1944 to 
1951. During that same period, he 
served as vice president of the Ameri- 
can Petroleum Institute’s Division of 
Marketing. 

As special counsel for Standard Oil 
Co. of California in the mid-1930’s, 
he was active in Standard’s crude-oil 
purchasing, producing, and leasing op- 
erations in California. A good deal of 
this work involved negotiating with 
Signal 

Meanwhile, in the past couple of 
years, Signal has experienced a tre- 
mendous growth from a California in- 
dependent producer to an important 
producer in domestic and foreign 
fields with substantial refining and 
marketing interests. 

Marshall’s present position with 
Signal, which he joined as a director 
in 1952, is a natural. 

In California, industry people joke 
whether Signal is now the 


adoutl 
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state’s largest independent or smallest 
major. With more than $500 million 
in assets, Signal certainly deserves 
consideration in either category. 

Marshall thinks the independent 
tag is still appropriate. 

“When you start operating by the 
committee system, then you're a ma- 
jor. We still operate through individ- 
ual executive responsibility, so I 
imagine that makes us still an inde- 
pendent,” Marshall explains. 


Signal’s future . . . As to Signal’s fu- 
ture plans, Marshall sees the current 
trend of steady, almost spectacular, 
expansion continuing. He says: 

“As far as the recent acquisition of 
Eastern States Petroleum & Chemicai 
Corp. is concerned, we look forward, 
naturally, to some day being able to 
market the output from the 60,000- 
bbl. Houston refinery more through 
direct outlets than is now the case. 
However, all that is down the road a 
ways. It will be a gradual process. 

“In California, we are looking at 
plans for substantial expansion of the 
refining facilities of both Hancock 
and Bankline Oil Co., which Signal 
also recently acquired. Initially, we 
expect to use as much equipment and 
process units as practicable from the 
fire-damaged Hancock refinery to 
build up the Bankline plant at Bakers- 
field.” 

Signal eventually expects to develop 
refining facilities in the Los Angeles 
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Basin or elsewhere on the West Coast. 

“Just where is still up in the air,” 
Marshall adds, “but we'll probably 
start from the grass roots with this 
phase of our refinery expansion 
plans.” 

“One factor which will influence 
our decision on refining in California 
is the fact that we have a very large 
quantity of 20°-gravity crude produc- 
tion. If you try to sell it as crude, 
chances are you will sell it for its fuel 
oil content. However, with fuel oil 
surpluses in California, we feel it is 
probably more advantageous to design 
our own process units to get the max- 
imum light ends from this rather 
heavy crude production,” Marshall 
said. 


No stranger . . . Marshall's acquaint- 
ance with Signal operations dates back 
as far as 1935 when he was with 
Standard of California. 

In addition, without realizing it at 
the time, Marshall was associated with 
an operation as far back as 1927 
which would eventually lead back to 
Signal. After graduating from Haver- 
ford College in 1926, Marshall 
worked a couple of years as cruise di- 
rector on the unique Floating Univer- 
sity. This was a project where a group 
of college students chartered an ocean 
liner in 1926 and 1!927 and sailed 
around the world, holding classes en- 
route. 

In 1927, the Floating University 
used Dollar Line ships for its campus. 
Eventually, the Dollar Line became 
the American President Lines. Several 
years ago, Signal acquired with others 
a controlling interest in the American 
President Lines. 


Varied career . . . In addition to his 
oil-industry experience, Marshall has 
had distinguished careers in govern- 
ment and law. 

He graduated from Yale Univer- 
sity’s Law School with honors in 1931. 
He stayed on there a couple years, 
serving as assistant dean of the law 
school and as professor of law. His 
private legal practice included service 
as a partner in the top West Coast law 
firm of Pillsbury, Madison and Sutro 
in San Francisco from 1938 to 1944. 

His government service has in- 
cluded membership on Petroleum Ad- 
ministration Board, Department of In- 
terior, from 1933 to 1935. During 
that time, he also served as special as- 
sistant to the United States Attorney 
General and assistant solicitor in the 
Department of Interior. 

From 1941 to 1944, he was chief 
counsel and assistant deputy adminis- 
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trator of the Petroleum Administra- 
tion for War. In 1945, he was general 
counsel to the U. S. delegation to the 
Allied Commission on Reparations. 
His most recent government service 
was as consultant to the Secretary of 
Interior on the petroleum defense pro- 
am. 

Currently, he is serving as a mem- 
ber of the Military Petroleum Advis- 
ory Board to the Joint Chiefs of Staff. 

In addition to his position with Sig- 
eal, Marshall is a director or officer 
of eight other oil industry companies. 
These include Wyoming Nebraska 
Pipe Line Co., Great Northern Oil 
Purchasing Co., Frontier Refining Co., 
Kingwood Oil Co., Minnesota Pipe 
Line Co., Great Northern Oil Co., 
American Independent Oil Co., and 
the South Saskatchewan Pipe Line Co. 

He is also a member of the API, 
National Petroleum Council, AIME, 
American and California Bar Associa- 
tions, Twenty-Five Year Club of the 
Petroleum Industry, Bohemian Club, 
Beta Rho Sigma (Haverford) and the 
Order of Coif (Yale). 


Ken Davis, Jr., president of Ken- 
davis Industries, Inc., International, 
will become president of Loffland 
Brothers, domestic companies. He 
succeeds R. W. Wire, who resigned 
earlier this month as president of the 
drilling firm. Davis is also chairman 
of the board of Unit Rig & Equip- 
ment Co. and is a former executive 
vice president of Great Western Drill- 
ing Co., another Kendavis Industries 


company. 

~ *} merly senior asso- 

d : ciate with Bart De 

+e | Laat & Associates, 

| Houston consult- 

ing firm, has joined 

Fred Whitaker 

Carthage, Tex., in- 

dependent, as man- 

ager of operations 

Flood had been with De Laat & As- 

sociates since 1954. He was with 

Cities Service Oil Co., the Goldsmith 

Pool Engineering Committee, and did 

independent consulting work before 

that time. Flood will headquarter in 
Carthage. 


Lee Flood, for- 


Cleo J. Gracey, geologist with Gulf 
Oil Corp., has resigned to open con- 
sulting offices in Houston. Gracey had 
been with Gulf 23 years. He is a 
graduate of the University of Houston 


Sir Henry Jones, deputy chairman 
of the British Gas Council, will suc- 
ceed Sir Harold Smith as chairman 
on January 1. W. K. Hutchison, 
chairman of the South Eastern Gas 
Board, will become the council’s new 
deputy chairman. 


M. R. McArthur, executive vice 
president of Husky Oil Co., has been 
elected president of Rimrock Tide- 
lands, Inc., Husky subsidiary. Mc- 
Arthur succeeds Earl Bateman, of 
Bateman Drilling Co., who will con- 
tinue as a Rimrock director. McAr- 
thur will headquarter in New Or- 
leans. 


H. R. Rohwedder becomes assistant 
director of operations and J. G. Barn- 
hart assumes duties as assistant gen- 
eral superintendent of compressor sta- 
tions in changes announced by Natur- 
al Gas Pipeline Co. of America and 
Texas Illinois Gas Pipeline Co., affili- 
ates. 


T. W. Barron, superintendent of the 
Jumping Pound, Alta., gasoline plant 
of Shell Oil Co. of Canada, has been 
named superintendent of Shell Oil’s 
Notrees, Tex., TXL gasoline plant. He 
succeeds M, L. Newmaster, who was 
recently transferred to Shell’s New 


York gas department as senior gas en- 
gineer in the gas utilization group. 


George K. Spradling has been ap- 
pointed supervisor of planning and 
scheduling in the maintenance and 
construction department of Tidewater 
Oil Co.’s Avon refinery, Associated, 
Calif. Spradling will be succeeded as 
engineering coordinator, planning, 
scheduling, and estimating, in the 
Avon engineering department by 
Charles G. Moore. Ernest F. Ehmke, 
Jr., has been appointed engineering 
coordinator, corrosion, in the engi- 
neering department. 


Douglas P. Bates, head of the chem- 
ical products department at Esso 
Standard Oil Co.’s Bayway refinery, 
Linden, N. J., has been promoted to 
operations superintendent at Baywav. 
He succeeds W. J. Sheridan, who was 
recently named manager of Everett, 
Mass., refinery. Harry Taylor, head of 
the petroleum products department at 
Bayway, has been appointed chemical 
products head, succeeding Bates. Fred 
A. Westphal, head of the mechanical 
department, will succeed Taylor. Al 
Sitarski, former head of the mainte- 
nance division, succeeds Westphal. 
Jack Grady, head of the construction 
division, will be head of the combined 
maintenance and construction divi- 
sions 


John C. Johnston has been appoint- 
ed manager of exploration for Pan 
American Petroleum Corp. He will 
headquarter in 
Tulsa. Johnston has 
been Texas-Louisi- 
ana Gulf Coast di- 
vision exploration 
superintendent for 
Pan Am in Hous- 
ton for the past 
year. A_ graduate 
of the University 
of Wyoming, he 
joined the company 
in 1940. Since that time he has held 
posts as Jackson, Miss., district geol- 
ogist, Rocky Mountain division geol- 
ogist, and Rocky Mountain division 
exploration superintendent before the 
Houston assignment. 


JOHNSTON 


Charles A. Dawson has been trans- 
ferred by Skelly Oil Co. from Shreve- 
port, La., to Bismarck, N. D., where 
he will be district manager. Dawson 
succeeds W. R. Strickland, who re- 
cently resigned to become an inde- 
pendent operator in Bismarck. 


Calvin Cooksey has been trans- 
ferred from Carter Oil Co.’s Denver 
office to Salt Lake City where he will 
head a new district office. A. T. Gib- 
bon, formerly in Durango, Colo., will 
succeed Cooksey as Denver district 
geologist 


C. H. Fay, manager of the physics 
and mechanics department, basic re- 
search, for Shell Development Co. in 
Houston, has been named technical 
assistant to the president. He will 
headquarter in New York. Fay joined 
Shell Oil Co. in 1941 and moved to 
Shell Development in 1953. 


Estill S. Heyser, Jr., of Heyser & 
Heard, Dallas, is newly elected presi- 
dent of Texas Mid-Continent Oil and 
Gas _ Association. 
Heyser has been 
vice president of 
the general Mid- 
Continent Oil and 
Gas_ Association 
for the past 2 
years. He succeeds 
Charles W. Alcorn, 
Houston, vice pres- 
ident of Falcon 
Seaboard Drilling 
Co. as president of the Texas group. 
New district vice presidents are Mar- 
vin L. McCullough, Wichita Falls, 
North Texas; H. E. Dishman, Beau- 
mont, Upper Gulf Coast; Alvin C. 
Hope, San Antonio, Southwest Texas; 
and C. E. Yager, Fort Worth, North 
Central Texas. 


HEYSER 
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*First oil-lumber cargo combination 
barge “Pacific No. 1” equipped with 
three UNIT Mariners. Built for 
the Pacific Barging Company. 








t iret steel drilling . 
island in the Pacific, 
owned by a nationally 


| famous oil company, 
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“FIRST Oil-Lumber Cargo Barge 
TFIRST Steel Drilling Island 


Equipped with UNIT Mariners 
for Cargo Handling 


Specially designed and built for the marine field, 
UNIT Mariner Cranes are being successfully used 
for handling cargo from a fixed mounting on ships, 
barges, tenders and offshore drilling platforms. 
Unlike the ratings of conventional cranes, the 
Mariner has all the safety factors outlined in the 
requirements for cargo gear of the American 
Bureau of Shipping. Turntable, roller path, rollers, 
hook shoes, boom hoist mechanism, “‘A” frame and 
boom have extra built-in strength. The positive 
boom stops control the angle of boom elevation, 
and the FULL VISION CAB enables the operator 
to see in all directions. All gears are enclosed in a 
sealed gear case as a protection against salt spray. 
The Mariner handles cargo with ease, speed T 
and pin point accuracy. Get all the facts. | ‘| a || UNIT CRANE «2 SHOVEL CORP. 
Write for bulletin. 6327 West Burnham Street 
Milwaukee 19, Wis., U.S.A. 


A8-S027 
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C, S. Killgore, assistant regional ge- 
ologist in Continental Oil Co.'s south- 
ern region, has been promoted to cen- 
tral region manager of exploration. 
He will headquarter in Oklahoma 
City. Killgore succeeds B. B. Colley, 
who has been transferred to Tripoli, 
Libya, as exploration manager for 
Oasis Oil Co., an affiliate. 


Edwin P. Davis, formerly land co- 
ordinator in Dallas for British-Ameri- 
can Oil Producing Co., has joined Mc- 
Elroy Ranch Co. in Fort Worth as 
manager of exploration. He will su- 
pervise and coordinate exploration de- 
partments in the company’s Midland 
and Denver division offices. 


John A. Warder, vice president of 
Cia. Shell de Venezuela, is now pres- 
ident of the company. He succeeded 
G. C. K. Dunster- 
ville, whose retire- 
ment was an- 
nounced earlier 
this year. Warder 
joined Asiatic Pe- 
troleum Co., Ltd., 
in London in 1927 
He held assign- 
ments in Argen- 
tina and Cuba be- 
fore World War Il 
He later served in The Hague and in 
New York. In 1950 he became pres- 
ident and general manager of Cia 
Mexicana Petroleo “El Auila,” S.A. 
and in 1953 became general manager 
in Colombia. He had been vice pres- 
ident of Shell de Venezuela 
1957. 


WARDER 


since 


Frank B. Markle, Wayne V. Jones, 
and Daniel B. Lovejoy, vice presidents 
of Union Oil & Gas Corp. of Louisi- 
ana, have been promoted to senior 
vice presidents. In other top manage- 
ment changes, Maxwell L. Euwer, 
vice president, has been named gen- 
eral manager of production, and 
Elliott H. Powers, vice president, has 
been named general manager of do- 
mestic exploration. Also, William H. 
Woods, vice president of Runnels Gas 
Products Corp., subsidiary, has been 
appointed general manager of Union's 
gas department. Claude C. Harris, Jr. 
assistant to the vice president and 
treasurer, becomes controller. Donald 
K. Hawes, secretary and assistant 
treasurer, has been named secretary 
and treasurer. Russell A. Peterson has 
been appointed assistant secretary and 
assistant treasurer. Elliott G. Flowers 
has been named coordinator of gov- 
ernment relations. 
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H. L. Mendenhall, technica! assist- 
ant to the chief geophysicist of Phil- 
lips Petroleum Co., has been pro- 
moted to assistan: chief geophysicist 
in the land and geophysical. depart- 
ment, Bartlesville, Okla. He succeeds 
C. D. Hier, who was recently trans- 
ferred to the international department 
as chief geophysicist for Australian 
operations. 


F. H. Rhees, vice president and a 
director of Sinclair Oil & Gas Co., 
has been promoted to operations co- 
ordinator, a new position. Rhees has 
been with Sinclair since 1925. He is 
also a director of Sinclair Canada Oil 
Co., a subsidiary. In the new assign- 
ment he will coordinate production, 
gas and gas products, liquefied gas 
products sales, engineering, property 
acquisition, part interest, motor trans- 
portation, and mechanical mainte- 
nance. He will continue as vice pres- 
ident and a director. 


Gilbert F. Moore, formerly on spe- 
cial assignment for Pan American Pe- 
troleum Corp. as assistant to the di- 
vision manager in 
Houston, has been 
appointed manager 
of gas sales, a new 
position (see relat- 
ed story on p. 
101). Moore also 
becomes president 
of Pan American 
Gas Co., a subsid- 
iary. Headquarters 
of the subsidiary 
have been moved to Tulsa from Hous- 
ton. Operating offices will remain in 
Texas City. Other officers of Pan 
American Gas are R. L. Marek, Tulsa, 
and E. A. Renfro, Houston, vice pres- 
idents; K. R. Goldsmith, Tulsa, secre- 
tary; F. J. Keleher, Tulsa, treasurer; 
A. W. Bounds, Houston, assistant sec- 
retary; and A. J. Greenway, Houston, 
assistant treasurer. 


MOORE 





> > » Deaths 


Frank W. Reese, 93, retired super- 
intendent of Humble Pipe Line Co.’s 
southern division, died September 14 
at his home in Houston. Reese retired 
in 1933 after 14 years with Humble. 
He was the company’s oldest an- 
nuitant. 


Edgar F. Harrell, 66, retired budget 
director of Reed Roller Bit Co., died 
September 14 in a Houston hospital. 
Harrell was with the old Deepwater 
Oil Co., Texas Petroleum Co., and 
Navarro Oil Co. before joining Reed 
Roller Bit in 1946. He retired last 
year. 


Don S. Scott, Billings, Mont., dis- 
trict sales manager for Husky Hi- 
Power, Inc., and Don Bennett, con- 
struction superintendent at the com- 
pany’s Cody, Wyo., refinery, were 
drowned September 12 in a boating 
accident at Hayden Lake, Idaho. 


Robert Jarvin, Graham, Tex., re- 
tired driller for Fain & McGaha, died 
September 9. 


Cicero I. Murray, 70, Lindsay, 
Okla., attorney who directed shut- 
down of Oklahoma production dur- 
ing the 1930's “hot oil” controversy, 
died September 14 in Lindsay. Mur- 
ray was a distant cousin of the late 
Oklahoma governor William H. (AIl- 
falfa Bill) Murray. 


S. L. Thorniley, 82, Allegan, Mich., 
independent operator, died Septem- 
ber 6. 


L. W. Brummitt, 66, Kalamazoo, 
Mich., retired secretary-treasurer of 
Lakeside Refining Co., died Septem- 
ber 7. 


Capt. H. R. Adams, retired marine 
manager for Sinclair Refining Co., 
died September 6 in Upper Darby, 
Pa. Adams joined Sinclair in 1921. 
He was appointed marine manager in 
1951 and retired last year. 


Paul F. Sullivan, 46, Tulsa oil lease 
buyer and formerly tool pusher and 
drilling foreman, died September 13 
in Chattanooga, Tenn., after a heart 
attack. 


William M. Holmes, 48, assistant 
manager of Humble Oil & Refining 
Co.’s employe relations department, 
died September 11. Holmes had been 
with Humble since 1933. He was re- 
gional employe relations manager at 
Tyler, Tex., before moving to Hous- 
ton in 1957. 


Clint Leon Marvin, 86, retired rig 
builder, died recently at his home in 
Arcadia, Calif., after a brief illness. 


John Hiram Bankston, 81, retired 
Tulsa oil man, died September 14 in 
a Tulsa hospital. Bankston was at one 
time operator of Arkoma Oil Co. 
with his son, the late John H. Bank- 
ston. 


Andrew Turnbull Jergins, 86, re- 
tired president of Jergins Oil Co., died 
September 15 at his home in San An- 
tonio, Tex. 
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INTERCHANGEABLE 4 
PARTS can be relo } 
cated in minutes for 


floor, wall, or ceiling 
arelelanaia) -4 


INDIVIDUAL VENTILATION 
of motor and belt housings 
reduces operating tempera 
tures, increases efficiency 


SINGLE-COG BELTS. with 
extra contact area, in 
prove efficiency and ex 
tend belt life 


——_ 


i ) 
i ee 
yr! 


TACHOMETER GENERATOR 
mounted on output\shaft 
operates indicator installed 
at a remote | at 








Four of many variations of 
mounting possible from basic 
ALLISPEDE design. 


Let’s look at the features of 
the ALLISPEDE* Drive 


New Louis Allis drive offers accurate control—maximum belt life 
—long-run economy—low-cost versatility—ease of installation 


Here’s a drive so easily adaptable to changing phys- 
ical and operating needs that it obsoletes obsoles- 
cence. You can relocate components — add or 
remove attachments and controls — in the field, 
in minutes. 

Its all-new design improves performance and effi- 
ciency. Inspection, servicing, and belt-changing are 
a snap. Furthermore, maintenance is almost nil. 
As for versatility — there’s an Allispede to meet 
whatever mechanical drive requirement you have. 
Sizes up to 30 hp, output speeds from 1 to 10,000 
rpm, and speed ranges up to 8:1. Motors can be 


MANUFACTURER OF ELECTRIC 


open, drip-proof, enclosed, or explosion-proof—with 
ventilated or enclosed belt housings — for foot, 
P-base, C- or D-flange mounting on your machine. 


Allispede is available with parallel shaft, or right- 
angle, integral speed reducers; special shaft exten- 
sions; integral magnetic brakes; electrical or 
mechanical remote control, and other modifications. 


Interested? Contact your nearby Louis Allis District 
Office or write to The Louis Allis Co., 449 East 
Stewart Street, Milwaukee 1, Wisconsin, for a copy 
of Bulletin 3600. 


*Allispede is a trademark of The Louis Allis Company 


LOUIS ALLIS 


MOTORS AND ADJUSTABLE SPEED ORIVES 


ASO-133 





> > Pb Statistical Section 


District 1 heating-oil sales jump 15% 


BY JOHN C. CASPER 





NORTH CAROLINA showed the 
largest percentage gain in sales of 
heating distillate and range oils for the 
period from 1950 to 1958. Sales in 
1950 amounted to 246,700,000 gal. 
and had climbed to 779,000,000 gal 
by 1958. The gain was 215.8% com- 
pared with an increase of 59.0% for 
the entire country. 

Better than 63% of all range and 
heating oils was sold in District | 
last year. These records are taken 
from the latest report of fuel oil and 
kerosine sales by the Bureau of Mines 


A quick look at the highlights . . . 


LATEST 
WEEK 


Change from 

WEEK AGO YEAR AGO 
6,831,490 UP 24,370,000 | DOWN 2,300,985 
251,948,000 | DOWN _—s'1,405,000 UP 8,640,000 
983 | DOWN 8 UP 21 
8,181,000 UP 49,000 UP 336,000 
183,491,000 UP 1,982,000 UP 10,600,000 
32,787,000 UP 1,433,000 UP 3,139,000 
168,578,000 UP 5,380,000 UP 22,388,000 
58,778,000 UP 1,271,000 | DOWN =: 9,600,000 
10,066,000 UP 26,527,000 


Change from 


Production 
Crude stocks 
Completions 
Refinery runs 
Gasoline stocks 
Kerosine stocks 
Distillate stocks 


Residual stocks 


The table, compiled from data in 
the bureau’s reports, shows sales of 
range oil and distillate heating oi! for 
years 1958, 1957, and 1950. Note 
that the largest percentage gain by a 
district for the 1950-58 period was 
the 67% increase in District |. The 
volumetric gain by this district was 
almost 8 billion gallons. 

District 2 sales represented about 
half the volumetric gain reported for 
District 1 but the percentage increase 
was 65%. 





Total imports 1,673,500 





Four-product stocks 443,634,000 UP 
DOWN 





33,900 | UP 397,000 








Sales of range and heating distil- 
lates in Districts 3 and 5 were lower 
in 1958 than in 1950. Texas was the 
only state to show a gain in District 
3, and Washington had the lone in- 
crease in District 5. 

Customers in the State of New 
York bought better than 3 billion gal- 
lons of heating distillate and range oil 
last year to lead the nation in sales. 


There were six other states with sales 
above a billion gallons. Four were 
in District 1, and the other two in 
District 2. 

The report shows that availability 
of natural gas has had a definite in- 
fluence on sales of heating oils. The 
influence may grow in producing 
states with increased pressure for in- 
trastate sales of natural gas. 


Sales of Range Oil and Distillate for Heating 


1958 195 
11,553,024 
806,022 
134,736 
148,428 


13,338,696 
1,066,422 
124,446 
133,014 
227,094 
126,630 
340,452 
650,286 
2,199,876 
219,702 
1,570,548 
3,153,486 
779,016 
1,473,276 


70,272 


District 1 
Connecticut 
Delaware 
Dist. of Col. 
Florida 
Georgia 
Maine 
Maryland 
Massachusetts 
New Hampshire 
New Jersey 
New York 
North Carolina 
Pennsylvania 
Rhode Island 
South Carolina 277,116 
Vermont 147,882 
Virginia 461,790 
West Virginia 17,388 


District 2 
Illinois 
Indiana 
Iowa 
Kansas 
Kentucky 
Michigan 
Minnesota 
Missouri 


182,700 


5,899,740 


1,108,212 


6,438,222 
1,472,730 
759,150 
357,672 403,368 
66,360 1 
91,056 103.266 
1,123,080 1,036,014 
§27,898 645.666 
406,434 332.514 


519.960 


7.016 


300 


(Thousands of gallons) 
% inc. 

1958 over 
1950 1950 
Nebraska 
North Dakota 
Ohio 
Oklahoma 
South Dakota 


Tennessee 


67.1 
82.9 
77.1 
41.1 
102.0 
19.6 
39.0 
82.3 
66.6 
30.3 
39.0 
536 
215.8 
86.4 
262,332 41.1 
146.2 
109.3 


7,982,184 
583,086 
70,266 
94.248 
112,434 
105,840 
244,902 
356,622 
320,354 
168,630 
1,129,716 


2,052,498 


Wisconsin 


District 3 
Alabama 
Arkansas 
Louisiana 
Mississippi 

246,666 New Mexico 


790,524 
Texas 


District 4 
Colorado 
Idaho 
Montana 
Utah 


112,566 
70,644 
242 80 90.2 
18,064 3.7 
3,910,578 


815,094 


Wyoming 
District 5 
Arizona 
California 
Nevada 
Oregon 


302,316 
285,138 
60.270 
48 804 
$80,146 
; Washington 
484.512 ’ 


2§5.19? 


rotal U. S. 


21,082,404 


% inc. 
1958 over 


1958 1957 1950 


115,542 
66,738 
307,020 
46,242 
71,148 
85,470 
386,946 


304,500 
44,688 
45,444 
42,924 
23,814 
11,634 

135,996 


153,048 
118,146 
486,150 

43,596 
107,184 

97,104 
637,896 


335,076 
56,826 
39,648 
51,996 
31,290 
14,154 

141,162 


112,266 
87,570 
543,438 
17,766 
92,988 
68,208 
711,606 


267,162 
39,690 
10,416 
37,128 
13,986 
10,836 

155,106 


209,328 
36,162 
91,182 


30,366 
37,842 
13,776 


157,794 


38,430 
44,604 
36,960 
23,730 
14,070 —2.1 


280,140 
59,178 
87,822 
53,844 
52,206 
27,090 

828,996 
12,180 


135,912 


945,168 
10,080 
148,554 
20,790 
211,638 244,650 
450,156 521,094 


19,013,148 


900,522 
19,320 
219,618 38.1 
22,764 —16.1 
226,254 6.5 
412,566 9.1 


—7.9 


37.0 


19,110 


13,255,578 59.8 
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TOTAL COMPLETIONS 





Hundreds of wells per week 
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WILDCAT COMPLETIONS 





Wells per week 
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DRILLING 


Active Rotary Rigs 


9-14-59 9-7-59 9-15-58 





Alabama 
Arkansas 
Arizona 
California 
Land 
Offshore 
Colorado 
Florida 
Land 
Offshore 
Illinois 
Indiana 
Iowa 
Kansas 
Kentucky 
Louisiana 
North 
S. Inland waters 
S. Land 
Offshore 
Maryland 
Michigan 
Mississippi 
Missouri 
Montana 
Nebraska 
Nevada 
New Mexico 


9 9 


21 
2 
102 
97 
5 
52 
1 

! 

0 
39 
11 
2 
130 
8 


35 


50 

0 
34 
70 

0 
29 
25 


2 
120 


18 
2 
106 
100 


$5 
1 

1 

0 
48 
9 

2 
135 
8 


34 


62 

0 
30 
70 

0 
31 
31 


2 
122 


5 
23 


75 





New York 
North Dakota 
Ohio . 
Oklahoma 
Oregon 
Pennsylvania 
South Dakota 
Texas 


S. Inland waters 6 5 


S. Land 
Offshore 
North-East 
West Central 
West 
Utah 
Washington 
West Virginia 
Wyoming 
Total U. S. 
Western Canada 
Eastern Canada 
Grand total 
Hughes 


reporting. 


Tool Co. r 
not available due to c 
tIncluded in 


9-14-59 9-7-59 9-15-58 





0 0 2 
21 19 32 
5 3 1 
218 220 223 
0 0 0 
11 8 9 
7 6 3 
122 745 681 
(t) 
187 196 141 
0 2 1 
164 176 (*) 
237 241 (*) 
128 125 (*) 
32 31 31 

2 2 0 

5 5 2 

88 88 69 
2,088 2,132 1,936 
157 150 153 

1 1 4 


2,246 2,283 


2,093 


rt. *Comparisons 
in method of 
ith-Land. 


WEEKLY WELL COMPLETIONS . .. WEEK ENDED SEPTEMBER 12, 1959 





* Total Crude Cond. 


Total wells 


Gas Dry 


Service 


Footage 


1959 


Gas Dry 


— Cum. — -——— Total wildcats ————_.. -—— Cum. —~ 
1958 Total Crude Cond. 


1959 1958 





Alabama 0 0 
Arkansas 13 7 
California 23 9 
Colorado 15 3 
Illinois 38 11 
Indiana 17 6 
Kansas 92 42 
Kentucky 43 17 
69 38 
North 29 18 
South 34 

Offshore 6 


Michigan 23 
Mississippi 14 
Montana y 
Nebraska 21 


New Mexico 59 
West 27 
East 32 

New York 0 

North Dakota 5 

Ohio 31 

Oklahoma 92 

Pennsylvania 0 

Texas 358 
Dist 10 
Dist 18 
Dist 22 
Dist 32 
East 18 
Dist. 7- 46 
West 114 
Dist. 9 65 
Dist. 10 33 

Utah 10 

West Virginia 17 

Wyoming 24 

Misc. (S om N.C.) 10 0 

983 461 
991 454 

35,030 17,617 
Cum. 1958 33,015 16,186 

Western Canada 30 20 
Ontario 0 0 


Louisiana 


- oO 
azraauktotone 


oO — 
>o 


Total U. S. 
Previous week, 
Cum. 1959 


SEPTEMBER 21, 
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26 
29 
857 
806 
0 

0 


9 


oonw COONMN WNOSC aN — 
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_ 


92 
70 


2,564 13,092 
2,529 12,643 
7 


0 
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0 
5 
10 
8 
27 
11 
46 
13 
24 
9 
14 
1 
12 
10 
4 
13 
12 
4 


B-cOwc-cocoocoowNwoowocooocooocooeooso onocownoo 


10 


1,641,739 
17,341 
114,357 
155,201 
190,624 
83,889 
149,680 
603,315 
193,549 
133,783 
55,976 
37,618 
116,633 
24,496 


0 


45,426 
101,782 
71,388 
82,493 
26,602 
364,127 
$4,249 
508,784 
79,986 
370,923 
57,875 
76,216 
122,349 
47,892 
127,841 
254,009 
99,429 
154,580 


0 


32,939 
87,835 
413,274 


0 


1,050 
1,569 
2,807 
1,686 
2,575 


1,318 


1,438 


51 
522 
1,119 
561 
1,494 
$22 
2,620 
803 
2,391 
864 
1,211 
316 
291 
269 
232 
494 
1,369 
659 
710 
391 
326 
742 


65 
578 


S44 
576 


985 


272 
448 
434 
226 
618 


654 
784 
195 
340 
690 


4,010 


335 438 


13,296 


769 
558 
846 
939 
860 
1,818 


674 
528 
909 
838 
854 


4,082 
2,501 


923 
221 
539 
692 

98 





383 
415 


21 
23 
900 
851 
3 0 
0 0 


4,293,668 
4,161,600 
145,755,775 
136,969,046 
176,813 


0 


35,030 


1,719 
154 


0 
3 
10 
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17 
100 
266 
325 
270 
195 
679 
169 
346 


20 
114 
263 
327 
302 
186 
556 
101 
347 
142 
185 

20 

96 
123 

96 
230 


185 
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6,790 


217 5,843 


191 


5,626 
1 2 





PRODUCTION 





DAILY AVERAGE PRODUCTION FOR WEEK 
7——September 12, 1959, 
Lease 


ROTARY RIGS OPERATING IN UNITED STATES *“Sverage”® 





Sept. 5 


Crude oil condensate Total total 








Alabama 
Arkansas 


15,400 
47,000 
843,200 
126,000 
40,900 
1,200 
214,900 
33,000 
$312,490 
89,500 
901,000 
110,000 
791,000 
29,900 
137,800 
80,800 
64,300 
100 
286,000 
40,100 
+502,650 
2,430,000 
42,000 
103,000 
315,000 
170,000 
28,500 
105,000 
132,500 
132,500 
115,000 
975,000 
202,000 
109,500 
111,900 
345,300 
$310 
6,653,750 
week, up 
+476,400 
Total U. S. prod., January 1-September 12 
Same period last year (crude plus cond.) 


15,400 
47,300 
843,200 
126,000 
40,900 
1,200 
214,900 
33,000 
312,490 
89,500 
999,750 
115,000 
884,750 
29,900 
141,570 
80,800 
64,300 
100 
290,900 
40,100 
502,650 
2,500,020 
44,000 
110,600 
350,800 
178,200 
28,800 
111,200 
132,500 
132,600 
118,020 
979,200 
203,600 
110,500 
111,900 
345,300 
$310 


16,170 
47,900 
846,300 
126,400 
39,800 
1,170 
216,200 
32,700 
+309,650 
88,700 
998,000 
114,820 
883,180 
27,900 
139,750 
81,500 
63,800 
100 
288,550 
38,400 
+503,700 
2,481,170 
44,430 
108,870 
350,800 
177,350 
28,600 
109,920 
131,000 
131,520 
117,170 
966,350 
204,880 
110,280 
114,800 
344,100 
$360 


300 





California 
Colorado 
Eastern 
Florida 
Illinois 
Indiana 
Kansas 
Kentucky 
Louisiana 
North 
South 
Michigan 
Mississippi 
Montana 
Nebraska 
Nevada 
New Mexico 
North Dakota 
Oklahoma 
Texas 
Dist. 1 
Dist. 2 
Dist. 3 
Dist. 4 
Dist. 5 
Dist. 6 
East Te 
*. 
¥ 
8 
a 
I 








98,750 
5,000 
93,750 











Source. Hughes Tool Co 
alll 4 4 
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CRUDE-OIL STOCKS 
[790] Millions of barrels 
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1957 
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70,020 
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as field 
Dist. 
Dist. 
Dist 
Dist 
Dist. 
Utah 
Wyoming 
Others 





0 











Source: Bureau of Mines 
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Total U. S 
Change from prev 


177,740 6,831,490 
24,370 
$476,400 +549,000 
1,805 ,439,300 bbl 
*1,673,759,090 bbl. 


807,120 





Canada 
CRUDE-OIL STOCKS BY STATES OF ORIGIN* 
(Thousands of barrels) 
*Includes 40,129,670 bbl. condensate. tWeek ended previous 
Monday. tArizona, South Dakota, and Washington. 


8-29-59 


9-5-59 9-6-58 
2,692 
2,085 
9,632 


2.715 


2,887 
1,408 
10,806 
1,971 
9,033 
16,077 
1,912 
15,871 


Pennsylvania 2,732 

Other Appalachian 1,980 

Illinois, Indiana, Michigan 9,620 
9 


CRUDE-OIL PRODUCTION 
Millions of barrels iy 


4-week moving 
aver 





Nebraska and North Dakota 471 
Kansas b ,867 
Oklahoma . 15,312 
Arkansas 2,218 


10,066 
16,000 
2,175 





Louisiana 
North 
South 


Mississippi, Alabama, Florida 


New Mexico 
Texas : 
East Texas 
West Texas .. 
Texas Gulf 
Other Texas 


Wyoming 


Other Rocky Mountain 


California 
Foreign 


Total 


18,666 18,748 
3,366 3,396 
15,300 15,352 
2,467 2,563 
8,203 7,741 
106,817 07,751 
8,476 8,515 
49,739 50,570 
18,537 18,953 
30,065 29,713 
16,122 15,444 
9.767 10,212 
31,149 
14,380 


2,685 
13,186 
2.539 
8,092 
99,769 
7,856 
49,062 
17,867 
24,984 
13,445 
9,041 
35,952 
14,505 


30,720 


251,948 243,308 
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Source: Bureau of Mines 











4 


A 


$s 





*Bureau of Mines. tIncludes 4,494,000 bbl. in California 
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nai TOTAL DEMAND-ALL OILS areas REFINERY RUNS 
[ Millions of barrels daily 
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CRUDE IMPORTS 
[Thousands of vr ls daily 
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Thousands of barrels daily? 
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API REFINERY REPORT—SEPTEMBER 11, 1959 


(Thousands of barrels) 
cr Bureau of Mines, September, 1958-——— 


Daily —Daily average production— Stockst ~ Daily -——Daily average productioe——, 
District— avg.runs Gaso.* Kero. Dist. Resid. Gaso.+ Kero. Dist. Resid. avg.runs Gaso.* Kero. ist. Resid. 








East Coast 1,135 545.6 56.8 312.9 154.3 44,839 13,162 65,838 12,377 1,135 $29.4 31.3 313.1 202.0 
Appalachian 

District 1 OX 43.4 { 23.4 6.3 5,621 667 4,116 377 103 44.6 4.6 21.9 6.8 

Distriet 2 105 59.4 m 17.6 bP 2,669 492 1,704 506 96 51.3 5.4 20.7 6.8 
Ind., Ill., Ky. 1,508 794.4 ‘ 293.3 148.7 32,055 7,794 28,435 5,883 1,387 239.5 59.5 305.2 128.7 
Minn., Wis., Dak. 100 50.4 . 20.4 98 6,432 1,420 7,856 395 76 31.3 1.7 21.8 8.6 
Okla., Kans.,Mo. 746 443.9 . 214.4 20.0 17,334 1,575 12,076 954 704 401.2 12.3 171.4 21.4 
Inland Texas 301 231.9 r 50.7 24.6 7,208 542 2,111 2,200 270 201.9 11.2 46.8 22.1 
Texas Gulf Coast 1,906 900.6 3. 393.0 150.5 21,059 3,576 18,555 6,436 1,798 910.1 90.4 470.2 197.9 
La. Gulf Coast 670 369.0 : 146.6 39.7 9,592 1,783 7,473 1,436 665 383.5 53.5 158.0 46.8 
N. La. and Ark. 72 34.4 4 17.1 4.1 4,651 986 1,848 190 86 36.8 5.8 20.8 6.6 
Rocky Mountain: 

New Mexico 25 16.9 4.7 3.4 793 48 168 71 25 13.1 0.5 48 2.4 

Other 309 145.3 3.7 62.1 31.3 4,608 381 3,037 1,147 285 130.0 5.6 58.3 30.0 
West Coast 1,206 §77.7 3.0 149.2 270.7 26,630 361 15,361 26,806 1,133 504.9 3.0 170.5 293.1 





1959 8,181 4,212.9 311.4 1,705.4 871.1 183,491 32,787 168,578 58,778 7,763 3,977.6 284.4 1,783.5 973.2 
4, 1959 8,132 §$4,207.1 276.0 §1,810.4 910.4 181,509 31,354 163,198 57,507 
Sept. 12, 1958 7,845 4,008.0 298.3 1,773.6 969.7 172,891 29,648 146,190 68,378 


\t refineries including natural blended. +Finished and unfinished. tAt refineries, bulk terminals, in transit, and in pipelines. §Revised 
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Product prices 
show some 
seasonal change 


MAJOR PRODUCT PRICES are re- 
acting to the influence of the change 
in seasons. At this time of the year 
the refiner takes a long look at his 
gasoline inventories and also sets in 
motion his operational plans for fall 
distribution of heating oils 
examination may be followed by 
minor shifts in prices. 


Gasoline prices are softening in the | 
half of | 


Group 3 area. In the last 
August, the low of quotations for reg- 


ular gasoline in the pipeline was 11.75 | 


cents a gallon. Currently, unbranded 
distributors or those with private 
brands can buy regular gasoline for 
11.25 cents a gallon plus pipeline 
charges. 

In the area served by the 


distributor may resell to smaller un 
branded distributors as well as to 
his normal service-station customers 


Some of these large-volume distrib- | 


utors may be buying for as low as 
11.00 cents Group 3, but they nor- 
mally buy under the distributor 
market. 

On the Gulf Coast, quotations for 
92-octane regular start at 11.00 cents 
a gallon on the cargo market, but 
there have been no reports of im- 
portant spot sales. The genera] mar- 
ket feeling in the area is that this 
price could be shaded at least 0.25 
cent a gallon on a firm offer for lift 
ing near the end of the month 

Distillate prices on the Gulf Coast 
moved up by default. One supplier 
had been quoting 7.75 cents a gallon 
for No. 2 fuel while others were post 
ing 8.0 cents. When the low man 
withdrew his quotation, the general 
market posting moved up to 8.0 cents 

Because of the high level of distil- 
late stocks on the Gulf Coast and 
East Coast, distributors have not been 
in a hurry to fill secondary storage 
It will take an early winter and low 
temperatures to move distillate prices 
back to normal before the end of the 
year. 

Residual prices are reasonably firm 
on the Gulf Coast, but there have 
been reports of at least one New York 
retailer who is delivering to consumer 
tanks at the barge price. 


304 


This re- | 


Great | 
Lakes Pipe Line, a large unbranded | 


Crude-Oil Prices 


GRAVITY SCHEDULE 


Signal Gulf West 
*Hill,§ Coast Tex.} Wyo 
Calif. Tex.* N.M. (sour) 
$1.76 

1.84 $1.81 

1.92 1.86 
00 1.91 
08 1.96 
16 2.01 
24 2.06 
32 2.11 
39 16 
46 21 
53 26 
.60 31 
67 36 
74 
81 
87 
93 
00 
06 ‘ 
12 2.88 
17 2.91 
22 2.94 

-36.9 27 2.97 

-37.9 31 2.99 

38.9 3.01 

39.9 3.03 
40-40.9 3.05 

*Low cold test crude. tSour. 

Effective dates of broad changes: Califor- 
nia, 9-11-59; East of California, January 
3-10, 1957; Pennsylvania Grade 9-12-59. — 

§Union Oil Co. of California and General 
Petroleum Corp. posting up to 25Sc less per 
barrel 


Okla- 
homa 
14.9 
15.9 
16.9 
-17.9 
18.9 
19.9 
20.9 
-21.9 
22-22.9 
23.9 
24.9 
25-25.9 
26.9 
1.27.9 
28.9 
29.9 
30.9 
31.9 
-32.9 
33.9 
34.9 
35.9 


a 


INMNNNYNNNMNNNNN 


an 
Cos oO 


ai 
w 


NNNNNNN WN te 


sn 
sa 
— —) 


nN 
~~ 
* 


2.79 
2.83 
2.87 
2.89 
2.91 
2.93 
2.95 


Aww AWWW NNNNNNN NNN NNN 


NNNNNNN 


FLAT PRICES 


| oubwiana: 


Sweet Lake $3.00 


Texas: 
East Texas 
Conroe 
Van 


3.05-3.25 
3.53 
3.08 


Pennsylvania Grade: 

* Bradford 

* Middle District 

* Southwest Pennsylvania 
* West Virginia 

* Buckeye Grade 

Uinois Basin 


4.40 
4.22 
3.95 
3.77 
3.62 


Cammtm FOREIGN 


Leduc-Woodbend 
Redwater (Alta.) 
Smiley (Sask.) 
Pembina 
Venezuela: 
Cumarebo, 48°-49.9°, Tucupido 
San Joaquin, 41°-41.9°, Puerto La 
Cruz 3.08-2 
Oficina, 35°-35.9°, Puerto La Cruz 
Tia Juana medium, 26°-26.9°, 
Amuay* 
Quiriquire, 16.0°-16.4°, Caripito 
Lagunillas heavy, flat, Las Piedras* 
Bachaquero, flat, 15°-16°, Las 
Piedras* 1.88 
Prices for all crudes of 24° or lighter vary 
2 cents per degree change, up or down 
All crudes heavier than 24° vary 2.5 cents 
per half-degree gravity change 
*Also available at La Salina at 
per barrel less 
Middle East, Persian Gulf (cargoes 
f.e.b. lifting port): 
about 34°, Ras Tanura 


5 cents 


Arabian $1.89 


Iranian, 34.0°-34.9°, Bandar Masur 
Iranian, 34.0°-34.9°, Abadan 
Iraq, 36.0°-36.9°, Fao 
Kuwait, 31.0°-31.9°, Mina-al- 
Ahmadi 
Qatar, about 41°, Um Said 
Middle East, E. Mediterranean: 
Arabian, about 35°, Sidon 
Iraq, about 35°, Tripoli, Banias 
Far East (cargoes, f.0.b. Lutong, 
Sarawak): 
Seria Light, 37° 


Refined-Product Prices 


Following quotations are for refinery 
products in cents per gallon moving in in- 
terstate shipments on Wednesday each week 
unless otherwise noted. Crude-oil prices are 
per barrel at the wells unless otherwise 
listed 


GASOLINE* 


Mid-Continent (Group 3): 
* Regular (91 octane) 11.25-11.75 
* Premium (99 octane) 14.00-14.50 
Gulf Coast (cargoes fo: coastwise 
or export movements): 
Regular (90 octane) 
Regular (92 octane) 
Premium (98 octane) 
California (rack) (Los Angeles): 
* Regular (88 octane) 
* Premium (94 octane) . 
* Premium (100 octane) 
Caribbean area (cargoes): 
Regular (87 octane) 
Premium (97 octane) 


10.75 
11.00 


12.25 


11.65-12.25 
12.65-13.25 
14.15-14.50 


10.375 
12.00 
*Quotations are for octanes shown. Prices 
usually vary with octane ratings within the 
regular, premium, and aviation grades. 


KEROSINE AND DISTILLATE 


Mid-Continent (Group 3): 
Kerosine 42-44 ; 
Diesel oil (58 d.i. and above) 
Distillate No. 1 
Distillate No. 2 

Gulf Coast (cargoes): 

* Kerosine 41-43 

* Distillate No. 2 

New York Harbor (barges): 
Kerosine 41-43 
Distillate No. 2 
Diesel fuel, 48-52 d.i. 

Caribbean area (cargoes): 
Distillate No. 2 


9.00-9.50 
8.75-9.25 
8.75-9.25 
8.00-8.50 


8.375 
8.00 


9.60 
9.10 
9.40 


8.125 


*Denotes change from previous week 


RESIDUAL FUEL (BBL.) 

Mid-Continent (Group 3): 

Residual fuel (max. 1% S) 
Gulf Coast (cargoes): 

Bunker C fuel 
New York Harbor (barges): 
* Bunker C fuel 
Caribbean (cargoes): 

Bunker C 
California (rack): 

Bunker C fuel, Los Angeles 


$1.60-1.70 


Tanker Rates (Long Ton) 


(Latest reported spot fixtures) 
Gulf-USNH, dirty (ATRS 
32.5%) 
* Carib.-Brazil, clean (ATRS 
47.5%) 
* Carib.-Brazil, dirty (ATRS 
52.5%) 7 
* PG-Spain, dirty (USMC 


37.5%) 6.81 
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CLASSIFIED CEES SAS ge gc 
ADVERTISING pba att rt Cae 


your market p lace Address Classified Advertising Material: The Oil and Gas Journal. 


* e WESTERN STATES: (California, 
for the oil and gas industry ever otes ee Nene lassiied Deparanedt, ine, 




















FOR SALE EQUIPMENT J FOR SALE EQUIPMENT FOR SALE EGUIPMENT 


PRIC ES REDUCED—Liquidatin Tanks— 1—80 CLARK, direct connected. 549” 1—U-15_ Unit mig, Drawwor with 2 
One 12000 gal. Propane; six 500 bbl. bolted; Casing. 2” and 3” EUE Tubing. Pumping pagine Unit. Rig Compound th Pump 
six 1000 bbl. bolted; three 1500 bbl. welded; Units. J. D. McQuillen, Wetumka, Okla- ve, Parkersburg 15” Dual Hydromatic 
two 3000 bbl. welded; three 7000 gal. Butane; homa. Brake, Lebus grooved drum. Two Model 
two 10’ x 30’ riveted. Kinslow Equipment LI-600 Cummins Engines. These 
Company P. O. Box 5283, WE 9-6896, Tulsa. NEW LOUIS ALLIS 125 HP. electric have been converted to gas and have air 
Motor, Class I Grow D explosion proof; starters. $8,000.00. Location: Kermit, Texas, 

BARGAINS IN GAS Compressors; Com- 60/2300 Volt, 1750 RPM. Bargain. Kinslow phone JUniper 6-3491. Iverson Supply Com- 
pressor Cylinders; Pumps all types; Frac- uipment Company P. O. Box 5283, pany, Tulsa, Oklahoma. 
tionating Towers; Pressure Vessels; heat Equip 9-6896, Tulsa. 
exchangers; Boilers; Generators Electric; oEPES 
Steel Buildings; Tubing. Send for list FOR SALE—One 6” to 12” Used Pipe 600,000 ft. 1 B ist 

a: 88 r 




















Kinslow_ Equipment Company, P.O. Box coon and Priming Machine. Price, 200/000 ft. 
5283, WE 9-6896, Tulsa. $1,000.00. Rogers & ee Co., 710 Peoples 100,000 ft. 1 
SKID MOUNTED 5 x 10 h duty Dean Bullding, Charleston, West Va. 20,000 
. —_— envy Guy = all No. i grade, iain “= cleaned 
Bros. Pot Valve type Pump. Gears perfect. FOR SALE—30,000 w ” + 
wiion oud eaulgped wit ew, liners) pe ubing toon tt 10% ObAiaee Nat | YB Baw Sit Baap Se 
owered with S.R.K.R. Waukesha Engine Grade Used ines Pipe a a or wn Phone C.L. 3-5527. 
Tu ' 


in good condition $2800.00 J. A. Finlayson 
108 East 4th St. Tyler, Texas. Bldg. Tulsa 3, Oklahoma. Phone L 




















for sale—(1) 
CFM 


RBO_EXHAUSTERS 
HP. Moore Steam ‘Turbine, 125. Ibs CUT EXPLORATION COST! 


eSane all Gonieeaat te ae F S ] O —_ ‘ . " 
soll-Hand “Turbo ‘Exhauster. 11, in) Crate nd ale, Original Seismic Records in Oklahoma, Kansas, 
678 HP. G.E. Steam Turbine, 125 Ibs. Steam exas, Colorado, Nebraska, North Dakota and Montana. These 
ee aie Coo . 3 records are offered for a small fraction of their initial cost. 


tt tivel . ° , 
Sol Thind Ave. New York 8. NY For detail shot point maps, write: 


BOX L-487, 


DRILLING TOOLS THE OIL AND GAS JOURNAL, 
FOR RENT: TULSA, OKLAHOMA. 


Drawworks, rotary tables, traveling 


blocks, swivel and hooks, kelly, mud 
pits, mud pumps, blowout preventor, 
mud mixing pumps, Drill Pipe and 
Drill Collars and other drilling equip- 
meet, OF AMOCO REFINERY, DESTREHAN, LA. 


19,000 BBL. CAT CRACKER (1953) 5—FURNACES 10,000 to 15,000 


Drilling Equipment for Sale 2,000 BBL. ALKYLATION (1953) BTU per hour 
5—B&W BOILERS, 70,000 #/hr. 150 CENTRIFUGAL, HOT OIL end 


500 PSI. (1952) STEAM PUMPS 
Call: CENTRAL TOOL 50—80,000 & 55,000 BBL. TANKS 2—CARRIER CENTRIFUGAL COM- 
9O—TOWERS & VESSELS, 2’ to 12° PRESSORS, 38,300 CFM and 9,370 
& SUPPLY COMPANY dia. and 30’ to 110’ high CFM with 3,370 HP and 2,310 HP 
80—HEAT EXCHANGERS, 78 te TURBINES 
MAin 4-6651, Liberal, Kansas 6,100 sq. ft. 500 INSTRUMENTS; RECORDING, 
CEntral 2-6318, Oklahoma City 3,170 CFM I-R 2-STAGE COM- CONTROLLING, ETC. 
PRESSOR. Type HHE-2. 125 PSI. 2—AMCO CAN SEALERS, 1 qt. and 
600 HP Syn. Motor 5 qt. 


ft STER PIPE in Carload or Truckload Lots from 1” to 16”, 

A ” TANK PLATE in Carioad er Truckload Lots 4%” to %”. 

FROM Fi 0st FR DESCRIPTIVE BOOKLET WITH FULL SPECIFICATIONS AVAILABLE 
WRITE © WIRE © PHONE TODAY 





























Werehouse Stocks 1/8” thru 48” 
Valves, Fittings, and Couplings. 2401 THIRD AVE., N.Y. 51, N.Y. — CYPRESS 2-5703 


. B. FOSTER co. a PETTITTE 4101 SAN JACINTO, HOUSTON, TEXAS — JACKSON 6-1351 
ahaa lal Liquidation Site Office—Destrehan, La.—Telephone Norco 6571 


(HIWAGO 4 +- HOUSTON 7? - OS ANGELE 








con PIPE = EQUIPMENT COMPANY 
"r ‘gt BRILL 
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FOR SALE EQUIPMENT FOR SALE EQUIPMENT FOR SALE EQUIPMENT 


25 . 10%” OD. 307” wall, SRL, 18” AND 20”, good used pipe. Very attrac- FOR SALE U-15 Rig, call Central Tool & 
plain vend, straig it, extra good, used line tive prices. Contact: The res State Pipe Co., Supply Company Main 4-6651, Liberal, Kan- 
Ready to re-lay as line pipe or would Bellaire, Ohio. Telephone OR 6-1452. sas; Central 2-6318, Oklahoma City. 
a3 rfaces casing. Also, ideal 

for p siling pipe, Many other sizes in’ stock 1 BUCYRUS—ERIE 36L Spudder, late WORK OVER RIG Bucyrus Erie 36-L 
The "Buckeye © Suppl Company, 18 Harrison model. Rig complete with tools and equip- Diesel Engine, 86’ Telescoping mast, Rotary 
Street. Zanesville. Ohio ment. Cassel rillng Co. Inc., Dumas, take off with friction clutch. Tandem 
Texas. Phone WE 5-5019 or WE 5-4369. wheels, 4’ Substructure. James Drilling Co 

a Tulsa, TE 6-4795. 

3 COMPLETE UNIT rigs for sale. 

FOR SALE ALL OR PART drawworks. 2 Rigs are powered ay aap oe are ae a7 ener 
—se’ 1 I 1 Waukesha engines. 1 rig powere y enver) 649” x i. gle stage. Powere 
: - rap a LRO Waukesha engines. Drill pipe and by Waukesha 6NKRBU engine. Three years 




















1—set 12% bits 6 ft. long collars optional. Rigs may be seen at oid. Recent complete overhaul. New crank 


0” Wilson elevators 

A, Wilson elevator Texas. Comple 

1—14” Bailor 

1—11” Bailor . 

1—16” fg FIND OIL 7500 BREWSTER, owered Waukesha 
_ plant N.K.Us. just com le 7570’ test. Oilwell 

ia’ Bhelv casing block with 6 ft. links WITH RADIATION SURVEYS derrick? 8x14 steel tool house: shale shaker, 

1—3A-6 newest type National drilling Especially useful where surface indica- mud mixer, completely equipped. G & 


machine with O.C.S. reel and large tions are lacking. Radiation anomalies Oil Company, ‘phone 3672, or P.O. Box s 
have been found to outline sub-surface : ar er 
Young drilling unit—perfect con i. soil. pools. Our Ion meter accurately Duck Hill, Mississippi. 


tion now running. records these anomalies. Instruments 

oS at sol EOPHYSICAL INSTRUMENT co. as te ae Ft, Pgs ate ae 

202 Mid-Continent B Idg.. aae used, lapwe ine pipe. out half 20 
ynthia St., Los Angeles 46, Calif. random lengths and half 40’ random 

Tulsa, Oklahoma, Phone GI-74750 lengths ’ 

Price: $1.60 per foot, Tulsa, Oklahoma. 

Southern Trading & Investment Co. 

216 West Second St. 
isa, Oklahoma 


For Sale.... Een 


OR 


U. O. P. PLATFORMING UNIT —T oie 
Tulsa, Oklahoma 
FI 5-2384 


Henson pes Company yard in Abilene, shaft. Reply to P. O. Box 1066, Corsicana. 
e inventory on request. Texas, Attn: Bryan Jordan, Jr., Phone 
TRemont 4-8221. 























Capacity 1,500 bbis. Feed. Fully equipped with Stabilizer, Spare 
Hydrogen Recycle Compressor, complete Amine and Glycol Recycle 


Treating, Gri -R il Air Cool d numero othe WE HAVE FOR OUTRIGHT SALE 
rl cy riscom-Russe ir Coolers an umerous r Poy te pdt ytd 


OR 
Semi-Portable. Some sections skid mounted. Individual small Petro- 
chem Heaters readily transportable. WILL bie yuma IN 


OR 


WILL SWAP FOR NEW 6%" O.D. 
a .280 WALL LINE PIPE 
Address inquiries to: OR ANY OTHER SIZES OF 
LINE PIPE 


15911 Wyoming Ave. Detroit 38, Michigan 519” O.D.17# 

Phone: Diamond 1-5000 7”  O.D. 23% and 26# 
95,” O.D. 32# and 36# 
133g” O.D. 544# 


FOR FURTHER INFORMATION, 


L i U i D A T i @) he Phone Collect, PRospect 3-3020 
or WRITE to: 


VALLEY STEEL PRODUCTS 


at ESSO REFINERY, Baltimore, Md. COMPANY, A. J. STRUBEL, 


124 Sidney, St. Louis 4, Mo. 
COMPLETE UNITS: FLUID COKER; CATALYTIC CRACKER; GIRBOTOL 
20 Towers 2’6” to 16 dia. x 20 to 145 up to 300 psi. USED PIPELINE 
50 Pressure Vessels from 12’ x 50’ to 3’ x 7’ up to 300 psi. PUMPS & MOTORS 
250 Heat Exchangers and Condensers 7,500 to 100 sq. ft. 2—Byron Jackson 15 HHH vertical 
20 Reboilers 2,700 to 450 sq. ft. Pompe, S50 apm, S560’ head, 3680 rpm, 
125 Hot Oil, Centrifugal and Steam Pumps. 3—300 300 HP motors for above, 1 Westin 
3—500 HP RAS Clark Gas Engine Compressors 17” x 14” eee Saree. © hosts Alte EX 
3—22,500 cfm |.R. Turbo Blower 29.65 psia. Motor or Turbine Pe ———.. did << 
7860 cfm CLARK Compressor 153 psia. 2000 HP Motor ~pumpa, 233 gpm, 2350’ head, 919 rpm, 
Reactor, Stripper & Scrubber 12’6” x 112’ Stainless Internals a, am 
2—7000 BBL. Welded Storage Tanks 2” to 4” Plate house CS, 1 General Electric KF, both 
1500 Controlling, Indicating, Transmitting Instruments Ae an se Cae, CRQERENQESES With 
3—Ingersoll-Rand 2AGT horizontal 


Hundreds of other items—send for complete catalog pumps, 233 gpm, 915’ head, 3565 rpm, 
stage 
1—100 HP motor for above, GE KF, 3 


phase 2300 volt, explosionproof with 
starter 
Above equipment is in good condition, 
e7 nc. and may be seen in operation on our 


ek agg to Council Bluffs products 

Site Office—Boston & Haven Sts., P.O. Box 5203, Baltimore 24, Md., Dickens 2-0224 Tat dele Ue tot nark or 

New York Office—60 East 42nd Street, New York 17, N.Y., MUrray Hill 7-5280 October. For further information, phone, 
h 4 kia. am wire, or write to: 

Tulsa Office—306 Thompson Bidg., Tulsa 3, Okla., Diamond 3-4890 i Oo tees Sebadtes donk 


SALES AGENTS FOR LIPSETT, INC. pottstional Cooperative Refinery Assn. 


cPherson, Kansas 








Inspection at Elsie, Michigan Refinery Invited 
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FOR SALE EQUIPMENT 


HELP WANTED 


HELP WANTED 





WELL DRILLS - CORE ponte. 
thing for well and core drilling in 
and used equipment at money saving 
prices. Fishing tools rented. Send for bulle- 
tins Pressey & Son, Pueblo. Colo. 


Every- 
both new 





e w/tool joints, good 
elley Drilling Co., 409 


4000 65% ae Pi 
Bidg., Pampa, Texas. 


condition.—W 
Combs-Worley 





4000 FOOT trailer mounted double drum 
rotary drilling rig complete me 5. to * one 
Desco, Inc. Oklahoma City 


Oil, 
without obligation. Accredited Personn: 
Services, P. O. Box 6006, New Orleans 14, La. 


NEW OIL JOB Directory, reign one 
domestic, showing where to apply = jobs 
500 selected producing, potinins. butane and 
BR line companies. fation e. $7.50 “cash. 

Co., Box 2603, Tulsa, Okla. 


TRANSLATORS, Proven ability to trans- 
late technical material into fluent English 
essential. Attractive full time or free-lance 











FOR SALE—133’ eco Full View Port- 
able Mast, 9’ Substru Wilson Giant 
oingle drum drawworks, com 1 with two 
ine compound, Oilwell 2019” or 
wi torque converter, 744 x 16 Be 
G-300 Pump. Excellent condition guaran- 
teed. Kirkpatrick Oil Co., 1300 N. Broadway, 
Oklahoma City, Phone CE 9-1416. 





KELLY 34% in. 
heavy-duty 
1000—3 
Pueblo, 


hexagon-$275. 1500 Failing 
long mast and kelly. Franks 
drums. Fred E. Butler, Box 481, 
Colorado. 





FIFTEEN 80 HP to 170 HP Cooper, 
Bessemer and Western Twin Engines as 
complete units or as parts, numerous Ingr- 
soll-Rand and Cooper Gas Compressors, two 
100 KW GE Generators. For complete 
listing discription and prices, call or write: 
Oklahoma Iron & Meta Company, P.O. Box 
1749, Phone: RO 5-6596, Ponca City, Okla- 
homa 





COMPLETE DRILLING UNIT: Mayhew 
1000 with air compressor, water truck, etc. 
Inventory on request. Walter Duncan, Box 
137 Durango, Colorado. 


50 H. P. PORTABLE GAS _ Compressor 
Unit. XOB Compressor-G. B. Superior 
Engine-Choice of Cylinders-Suitable for gas 
lift or Small Booster. $900.00 John Swab, 
Box 7095-" Tulsa, Okla. 

LATE 1 MODEL trailer mounted Cooper 
double drum draw works with 90 foot 
double pole mast. 145-GZBU Waukesha, 
torqumatic drive, air clutches. For drilling to 
4,500’ Workovers to 10,000’—Excellent con- 
and tools. Fred E. 
, ox 1890, Telephone 
pulsa, Oklahoma. 








dition Will —— ri 
Cooper, Inc 
CH 2-2194, 





USED PIPE 


58,000 ft. 446” O.D. x .188 wall line pipe 
in good condition for sale. Will sel 
ground or on reconditioned basis f.o.b. 
Falls City, Nebr. Will lease as installed 
pipeline on your property. 

PIPE RENTAL & SUPPLY CO. 
sheer te M. 


Box 906 DAvis 5-8281 











EQUIPMENT WANTED 





WANT 15,000’ 2%,” Drill Pipe 
2-6318 Oklahoma City, MAin 4 
Kansas. 

CABLE TOOL rig complete with all 
necessary tools, ca sd 5,000 feet. MORAN, 
4708 Burke Ave., Seattle, Washington. 


Call CE 
1, Liberal, 








WISH TO PURCHASE: 1—Water pipe 
testing machine with attachments for 2-inch 
up to 1034-inch pipe. Please submit specifi- 
cations and price to: Oiltex a a re Inc., 
1109 City National Building, Wichita Falls, 
Texas 





WANTED 


6” and 8” LANDIS PIPE 
THREADING MACHINES 


Please furnish model number and 
head numbers with offer. 


VALLEY STEEL PRODUCTS CO. 
Frank Corgiat 
PRospect 3-3020 
St. Louis 4, Missouri 








All languages of interest. 
particularly Russian. Send resume to: 
AeTeS, Inc., Drawer 271, East Orange, N.J. 


AGGRESSIVE independent wire-line serv- 
ice company needs experienced salesman— 
Oklahoma City and surrounding area. 
Salary commensurate with experience and 
ability to produce. Box L-489, The Oil and 
Gas Journal, Tulsa, Oklahoma. 


GASOLINE PLANT OPERATOR—repair 
man—type 8 Bessemers. M.S.O. Absorption. 
Sales? house, utilities, insurance. 35 miles 
from Isa. Start immediately. Box L-502, 
The Oil and Gas Journal, Tulsa, Oklahoma. 











ENGINEERS—Chemical, Mechanical or 
Civil. Ages 30-40, Pro ae a experi- 
enced in oil, gas and chemical processing 
industries, preferably with heavy construc- 
tion contractor. At least 5 years project 
management, 10 poms total experience re- 
quired. One with experience supervising 
construction, heavy equipment, and con- 
struction estimating; one with sales or 
business administration background, con- 
tract negotiation, customer liaison; one with 
o> marae or preferably oil production facili- 
ies and construction estimating experi- 
ence. } be willing to travel extensively. 
Only ualified and capable of assum- 
ing A--4 ility need apply. Salary com- 
mensurate with ability and experience. Send 
detailed resume with experience references 
that can be checked, salary requirements, 
and recent photograph to: Box L-496, The 
Oil and Gas Journal, Tulsa, Oklahoma. 





DESIGN ENGINEERS 

Oil & Gas Production yy 
Midwest manufacturers of Oil 

Gas Processing Equipment ian. 5 
engineers with design experience. 
Mail resume including references 
and salary requirements. Our Em- 
ployes know of this advertisement. 


Box L-492, 
The Oil and Gas Journal, 
Tulsa, Oklahoma 








GAPETCO 


ENGINEERING—CONSULTING 





SERVICES IN 


ECONOMICS 
EVALUATIONS 
CONSTRUCTION 


a 
CARACAS — APARTADO 9251 
BUENOS AIRES — BOGOTA 


WANTED: Outstanding, capable, experi- 
oo well-known sales engineer to se _ 
_ well equipmené to drilling and 
duet companies in Houston area. A —< 
og confidential. at moe ees know of 
his opportuni Reply ul Box L-495, The 
Oil and Gas Journal, Tulsa, Oklahoma. 





PETROLEUM ENGINEER WANTED 
5 years or more actual waterflooding and 
proteaien experience in supervisory capac- 
ty. Salary range #0 up according to 
ability. Box L-493, The Oil and Gas Journal, 
ulsa, Oklahoma. 





ASPHALT PLANT superintendent or en- 
ineer with experience references 
or new plant in “eo aribbean area. 
Box L , The Oil and Gas Journal, Tulsa, 
Oklahoma. 


PROCESS ENGINEER with at least five 
years refinery experience ac estotes with 
Crude, Ca Ties soening, mf Re- 
forming and Alkylation Units. ,000 Bbl. 
Plant located in Southwest. Box L-490, The 
Oil and Gas Journal, Tulsa, Oklahoma. 








YOUNG MAN NEEDED to take re- 
msible charge of fundamental and ap- 
2 ed research in petroleum engineering. 
Applicant should have some practical ex- 
rience as well as Ph.D degree in tro- 
eum or chemical engineering or in physics. 
Location major university in Southwest. 
Reply, £0, th usual personnel data write: 
oo e Oil and Gas Journal, Tulsa, 
om. 








Pe iy EQUIPMENT DIVISION of 

A. B. Chance Company has opening for 
man with pipe line construction experience. 
We need someone to handle the application 
engineering and installation supervision of 
Chance anchors. Job headquarters in Dallas, 
Texas. Travel involved. is is —— 
opportunity for man between 27 and 40 

pe line design or construction experiance 
w is looking for real growth opportunity. 
Sal open. Outstanding employee bene- 
fits clude yearly bonus, profit sharing, 
merit increases, and major medical in- 
surance program. Replies confidential. Send 
oa am ene age, education, experience 
to: A. Cassling, A. B. Chance Company, 
Centralia, Missouri. 





SITUATION WANTED 





REFINERY MANAGER available now, 22 
years experience in refine ration. 
Age 45, M.S. degree in chemical engineering, 
just completed foreign contract, for deta 
write, Box L-498, The Qil and Gas Journal, 
Tulsa, Oklahoma. 


PETROLEUM ENGINEER—fourteen years 
diversified field and administrative work 
with majors; domestic and fore 
perience as district engineer and head of 
petroleum engineering department. Desires 
responsible position with small company or 
independent. x L-497, The Oil and Gas 
Journal, Tulsa, Oklahoma. 


LANDMAN—age 32—over 12 
perience in titles, acquisitions, 
work. Business v3 
L-500, The and as 
Oklahoma. 








ears ex- 

related 
education. Box 
Journal, Tulsa, 





SENIOR GEOLOGIST—Seismologist, 
—, 3 Inde dent, va gga rtd 
‘oast experience, 
South Wenes Resume on request. PROX ox 1 aed, 
The Oil and Gas Journal, Tulsa, Okla. 








PRODUCTION ENGINEERS 
CONTINENTAL OIL COMPANY 
We have openings in district offices 
of our domestic producing opera- 
tions. Minimum of three years 
production experience plus BS de- 
gree required. Experience in reser- 
voir engineering, waterflooding, 
down-hole corrosion, gas opera- 
tions, or general field operations is 
acceptable. Response should in- 
clude sa expected and complete 
resume education and ex- 
pores Testy to Chief Engineer, 

uction Department. 


Continental Oil Company, 





P. O. Box 2197, Houston, Texas. 
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SAFETY ENGINEER—Age 32—8 ars 

jm ade ay 3 years in Production a Re. 

5 years in Drilling Operations in 

Oki: oma, Kansas, Texas, Louisiana, Off- 

shore and Rocky Mountain Area. B.S.— 

Industrial Education. Box L-486, The Oil 
and Gas Journal, Tulsa, Oklahoma. 


GEOLOGIST-LANDMAN 814% years ex- 
peomse in various areas; proven oil finder; 
handle any phase of exploration; 
presently located in Denver, Colorado. 
eeking retainer or employment contract. 
Resume on request. Box L-503, The Oil & 
Gas Journal, Tulsa, Oklahoma. 








SENIOR PRODUCTION ENGINEER—36 
presently employed. Experienced in all 
phases of production. Past 4 years con- 
summated supervising and coordinating ex- 
ploratory drilling program. Desire position 
with advancement potential. Excellent ref- 
erences. Box L-494, The Oil and Gas 
Journal, Tulsa, Oklahoma. 
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SITUATION WANTED 


PIPELINE ENGINEER is Design and 
Construction senna or Domestic. Curri- 
culum a u waguest, Write Karl D. 
mn 3%, ear Topeka, Shreve- 








ENGINEER—TWELVE years production 
reservoir engineering. 00 with right 
company Box, L-50i, he Oil and Gas 
Journal, Tulsa, Oklahoma. 





LEASE AND DRILLING BLOCKS 
WANTED shallow drilling prospects, any 
state. Robert Whisenant, 458, Hopi Way, 
Scottsdale, Arizona. 


ALASKA—Oil and gas leasing, abstract- 
= status reports, maps and information 

cks Oil asing Services, Box 1222, 
Phone 3436, Fairbanks, Alaska 


80 ACRES LEASE, Sublette County, Green 
River Basin. Wyoming: T29N, R108W, Sec 
tion 14: St NW‘4. Box 1012, Thermopolis 
Wyoming. 











Drilling Blocks in Grayson County Ky. On 
Rough River Fault a part of Illinois Basin 
See me if you want to drill, promote or buy 
acreage. Frank H. Patterson Phone 4-1738 
(Mrs. Mu 3-7433) 424 Locust St. Owensboro 
Kentucky. 


BLACK WARRIOR Basin of Alabama 
30,000 acres of leases for sale. Blecks up to 
9,000 acres that one 2,000 ft. well per year 
will hold, or 50 cents rentals. Near excellent 
ad production. Drilling active. Alabama 

entucky Drilling Company, 1017 Brown- 
Marx uilding, Birmingham, Alabama 
Phone ALpine 2-6159. 


FOR LEASE, Lands in South Dakotas 
Black Hills area, Custer and Falls River 
Counties. Owner Invites Correspondence. 
Frank Gue Crawford, Nebraska 








I WILL BUY your producing interest or 
drill your shallow prospect. U. Andersen 
Cal 





ta Monica Blvd., Los "hnaeles 46 





OIL AND GAS MINERAL LEASES avail 
able in Dell City area of Hudspeth County 
Texas. U. S. Geological Survey Map shows 
anticlinal axis nearby favorable for oil-gas 
structure. Am fee landowner of over 2000 
acres. Write quickly to: Jefferson G. Smith, 
715 Littlefield Building, Austin 15, Texas 


FOR SALE OR LEASE—Approximately 6 
acres with 40’ x 60’ warehouse and radio 
tower 1144 miles Northeast Pratt, Kansas on 
railroad. Call or write Graham-Michaelis 
Drilling Cornpany, Wichita, Kansas. 


WATER FLOOD Franklin County, Kansas 
640 acres, good engineering and best equip- 
ment, m J in every respect. Wonderfu! 
= . — reason for selling. No 

rokers. Un 1 are financially respon- 
sible do not reply. Box L-326, The Oil and 
Gas Journal, Tulsa, Oklahoma. 











Prompt detail: — ae a 
etails any company, in- 
dividual or group financially able to 
drill and wholly own 600’ oil well on 
choice of 40 separate oil and gas leases 
ranging from 25 to acres out of 
6, con ous acres containing 16 
ut-in shallower gas wells in Metcalfe 
, Kentucky, Phone EXpress 3367 
te Omar Cheer, 301 Civic Center 
Building, New Orleans 12, Louisiana 





CONDENSATE WANTED 





—_—— 


GASOLINE CONDENSATE 
WANTED 


Desire to begin purchasing all or 
part of 45,000 barrels per month 
400 to 650 degree end point conden- 
sate delivered to barge on the Mis- 
— watershed. Will consider 
small volume producers as well as 
large. All replies will be held confi- 
dential. Please respond with all 
available analytical, quantity, and 
location data to: 
Box L-491, 
The Oil and Gas Journal 
Tulsa, Oklahoma. 








BUSINESS SERVICE 


~ Delaware Corporations formed and serv 
iced. American Geerenty & Com. 
.?P O. Box 487. Wilmington, Delaware 


PRODUCTION FOR SALE 











EXECUTORS, TRUSTEES and pension 
funds: Am seeking principals who desire 
to urchase first class working interest 
roduction. Contact M. E. Merriman, 900-A 
etroleum Tower, Shreveport, Louisiana. 


CENTRAL KENTUCKY, one block ap- 
proximately 1600 acres. Pilot vacuum and 
recycling a installed. Production 
500’-650’ zone. Original pool on less than 200 
acres and not defined. Four wells rehabili- 
tated; six to eight more scheduled, im ad- 
dition to offsets. Only one zone drilled— 
possibility of seven to 2000’. Unlimited op- 
portunity for group interested in primary 
and secondary recover Box L-504, The 
Oil and Gas Journal, Pulsa, Oklahoma. 








BUSINESS OPPORTUNITIES 





HAVE RECENTLY completed a shallow 
Pitkin lime well making one barrel an hour; 
have some working interest for quick sale 
at only $400 per 4% to drill another shallow 
well on extension of same structure, but 
on adjoining lease. Details, L Snavely, 
Geologist, Box 315, Coweta, Oklahoma. 


DRILL STEM Testing Tool available on 
a Franchise—Royalty Basis. Write: Box 
L-483, The Oil & Gas Journal, Tulsa. Givin 
experience, qualifications, and financia 
reference. Replies held confidential. 





REAL ESTATE 





MERCANTILE DALLAS BUILDING 


14th Floor—Approx. 3800 Sq. Ft. 
Desirable Sub- ene —Attrastive 
te 
H. E. Canada 
1404 Mercantile Dallas Bldg. 
Riverside 7-7011 Dallas 








Desirable office space for lease. 
Large or small operation. Modern 
building fully air conditioned Utili- 
ties and full janitor service. For- 
merly occupied by Skelly and 
Texaco. Write: 


Rogers Building, Sterling, Colo. 

















LEGAL 


DEPARTMENT OF THE Interior, Bureau 
of Indian Affairs, Jicarilla Indian Agency, 
Dulce, New Mexico. Sealed bids will be 
received until 3:00 P.M., Mountain Standard 
Time, September 30, 1959, and then opened 
at that time in the Office of the Jicarilla 
Indian Agency, Dulce, New Mexico, for 
the leasing of 46,531 acres of Tribal Indian 
land located in Rio Arriba commer New 
Mexico, within the Jicarilla Indian Reserva- 
tion, for oil and gas mining purposes. The 
details of the lease offering and how and 
where to file bids may be obtained by 
addressing an inquiry to the Superintendent 
S the Jicarilla Indian Agency, Dulce, New 

exicc 








TO CHANGE YOUR ADDRESS 


iv’S BEST... 
to send your old address 
clipped from the Journal 
mailing wrapper along with 
your new location. 

ADVANCE NOTICE... 
10 days before you move, 
and we guarantee you 
week - to- week undelayed 
service. 

WRITE... 
Circulation Department 


THE OIL AND GAS JOURNAL 
Box 1260 Tulsa 1, Okla. 
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NATIONAL automatic PROGRAMMER 
for hackwashing from 1 to 10 filters in sequence 


Stop wasting power and water by backwashing 
filters haphazardly. National’s Model BFP-100 
Automatic Backwash Programmer removes the 
human error from backwashing and at the same 
time provides considerable savings in labor, water 
and power. 


The Programmer is actuated by a differential 
pressure switch which senses the difference in 
pressure across the filter bed. The length of back- 
wash can be readily changed by changing the 
setting of the Programmer Timer. The Programmer 
can be operated automatically or manually, and RAW WATER 


INLET 
. * os * PERATOR 
individual filters can be by-passed. P sVALVE OPERATOR 
(J |*PROGRAMMER 





The Backwash Filter Programmer is a rugged 
industrial-type electrical control system designed 
for long life and trouble-free operation. The 
housing is weather-proof, dust-tight (NEMA Type FILTER 
12) for wall mounting. All terminals, sockets and 
other electrical components are clearly marked to OPERATOR 
assist in installation and service of the system. 
The panel requires only 110 VAC, 60 cycle for 
operation. 


“oO” "DIFFERENTIAL PRESSURE SWITCH 
PIT ({ 

















ACCUMULATOR & BACKWASH 
TANK 








BACKWASH CLEAN WATER 
PUMP 


PATENTS PENDING 


NATIONAL TRINK COMPANY 


DRAWER 1 


7 
TULSA, OKL 


1 


) 
AHOMA 








THESE SAMPLES ARE ON THEIR WAY 0 the Dowell 


Laboratory. They’re from a problem well that could be yours. The Dowell engineer will 


request a quick and complete analysis. The Customer Service Section of the laboratory will 
go right to work to furnish a written report of the facts. Combining the lab findings with 
his knowledge of local conditions and your specific well problem, your Dowell engineer 
can recommend the best treatment. Not every well problem requires a Lab ‘report, of 
course. But when you need it, Dowell has it. These research facilities, this desire to dig 
deep, are more reasons why Dowell gives you the most value per treatment dollar. 
Dowell, Tulsa 1, Oklahoma. 


Services for the oil industry DOWELL 
DIVISION OF THE DOW CHEMICAL COMPANY 





iF 


: 
ee | 
: 
: 
: 


a die 





rare 
pe » 


Hughes ENGINEERED BIT PROGRAMS 
are cutting hole time...lowering bit costs 


PLSLITenT TN 


Many operators are already familiar with data available... and on the industry’s most exten- 
and are benefiting from this special service — the sive rock bit experience. 
Hughes Engineered Bit Program Of special importance to each operator is the fact 
Where Hughes bit programs are being followed, that the Hughes bit programs take into considera- 
some spectacular results are being achieved. tion the operator’s equipment and how to get the 
In developing a Hughes program for a given well most out of it...at the lowest cost. 
or wells, our representative works with the oper- If you are not now taking advantage of this Hughes 
ator in determining the types of bits to be used — service, we suggest that you give our 
from top to bottom, drilling weights for each bit, representative an opportunity to work 
rotary speeds and hydraulics. These recommenda- with you in developing a Hughes Engi- * | HYDRAULICS 
tions are based on the most complete performance neered Bit Program for your next Well. — gumammumy 


*“Hydraulics for Jet Bits” and “Hydraulics in Rotary Drilling” are copyrighted by Hughes Tool Company. fr 
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HUGHES TOOL COMPANY 


SOTH ' RSAR YEAR I1909-1959 
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